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EXEOJI'IVE S~Y 

'Ibis \tbrk Plan has been prepared to guide the conduct of the Remedial 
Investigation/Feasibility Study for the American Chemical Services, 
Inc. (ACS) site located in Griffith, Indiana. '!he Pazmey Corporation 
property (fornerly Kapica Drun, Inc.>, and the Griffith landfill 
property are also included within the total site boundary. '!he vast 
majority of on-site investigative work proposed in the work plan will 
be on ACS property since it is this property that has a documented 
hazardous waste disposal history and is on the NPL list. However, 
review of existing infonnation revealed references to hazardous wastes 
being dis{X)Sed of in Griffith landfill by ACS. '!here were also 
references concerning drum and drum cleaning residues from the 
operation at Kapica Drum, Inc., being dis{X)Sed of on ACS property 
adjacent to the Kapica Drum property and in the Griffith Landfill. It 
is also likely that drum and drum cleaning residues were disposed of 
by Kapica Drum, Inc. , on its own property. 

'!he \tbrk Plan describes the site background, tedmical approach to 
site investigation and feasibility study activities, schedule for 
project execution, budget estimate and project staffing for conducting 
an RI/FS at the ACS site. '!be major objective of the RI/FS is to 
evaluate the potential extent and magnitude of on-site oontamination 
and based on the RI work, rec:x:mnend a oost-effective, viable remedial 
action alternative for ndtigating the hazards posed by the 
oontamination present at the site. 

'lhe rene:Ual investigation field work will result in the collection of 
100 source characterization sanples from the docllnented and suspected 
\oeste burial and soil oontamination areas at the site. In addition, 
173 site characterization sanples (grO\D'ldwater, surface water, 
sedi.nent private well and geotechnical> will be collected during the 
remedial investigation field work. 

'!he Feasibility Study will include the initial screening of candidate 
remedial alternatives and subsequent detailed evaluation of selected 
alternatives. Technical, environmental, economic, and institutional 
criteria will be utilized to perfonn the alternative evaluations. A 
oonoeptual design and associated cost estUm6tes will be prepared for 
the recamended remedial strategy. 

'!he estimated tirre for canpletion of the RI/FS is 26 nonths from the 
date that authorization to proceed is given. 'Ibis includes 14 m:>nths _ 
for the remedial investigation and 12 rronths beyond the end of the RT (-- .1. 
phase for the oampletion feasibility study. 
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S&:TIOO 1 

1.1 SITE IOCATIOO AND HIS'roRY 

'!he Arrerican Olemical Service, Inc., (ACS) site is located at 420 
South O:>lfax Avenue in Griffith, Indiana (Figure 1-1). Although the 
site name is American Chemical Services, Inc., it also includes the 
Griffith Landfill and the property previously owned b¥ Kapioa Drum, 
Inc., (now owned by Pazmey Corporation){Figure 1-2). '!he vast 
majority of on-site investigative work proposed in the work plan will 
be on ACS property since it is this property that has a docurcented 
hazaroous waste disposal history and is en the NPL list. However, 
review of existing information revealed references to hazardous wastes 
being disposed of in Griffith Landfill b¥ ACS. 'lllere 'lllel'e also 
references concerning drum and drlml cleaning residues fran the 
operation at Kapica Drum, Inc., being disposed of on ACS property 
adjacent to the Kapica Drum property and in the Griffith Landfill. It 
is also likely that drlE and drum cleaning residues were disposed of 
by I<apica Drum, Inc., on its own property: however, there is no data 
that substantiates this suspicion. 

ACS began operations in May 1955, solely as a solvent reoovery finn. 
later, the canpany also began a limited chemical manufacturing 
operation. At this tine, Mr. James Tarpo is president of ACS and 
Messrs. John and Janes Muqily are the firm's vice presidents. 

Fran 1955 to 1975 American Olemical Services, Inc., disposed of a ~ 
variety of hazardous wastes at various locations m its property. '!he 
hazardous wastes disposed of m ACS property "Were primarily fran 
on-site chemical manufacturing and solvent reclamation operations. 
SCire waste was accepted fran off:-si te sources for incineration in the 
ACS on-site incinerator. '!he incinerator-generated ash was then 
disposed of on ACS property. 

'!he Griffith landfill is still an active sanitary landfill and has 
been in operatioo since the 1950's. As stated previously it has been 
included in the work plan because it has been reported (Res.{X:flse to 
u.s. EPA Request For Information sent to Acs-10/18/84> that hazardous 
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wastes fran Arrerican Olemical Services, Inc., and Kapica Drun, Inc., 
were disposed of in the landfill prior to the pranu.lgation of RCRA. 

Kapica Drun, Inc., (now under the new ownership of Pazney Corporation> 
has been in operation since 1951. Kapica Drun, Inc. , was a dr\Jn 
reconditioning facility which generated drum residues and rinse waters 
fran cleaning drums that contained hazardous wastes. Again, as 
previously stated, it has been included in the "WOrk plan because it 
has been reported (Response to U.S. EPA ~st For Information sent 
to ACS-10/18/84) that hazardous waste drum rinse water has been 
discharged on the ACS and Griffith Landfill property. 

Figure 1-3 surrmarizes the interrelationship between Anerican Olemical 
Service, Inc., Kapica DIUn, Inc., and the Griffith Landfill based on a 
review of- available information. For a nore detailed site history 
refer to the Arrerican Olemical Service, Inc., Initial Site Evaluation 
Report (Doc:l.mlent Number 160-WPl-RI'-AUJD-1). 

1.2 Site Status and Project Type 

Anerican Olemical Service, Inc., is an actively operating facility. 
'Ibe 1983 notifier' s listing indicates treatnalt, storage and disposal 
activities at the site. Arrerican Olemical Service, Inc.'s EPA I.D. 
number is IN0016360265. '!be June, 1983 Hazard Ranking System scores 
for this facility were as follows: 

1) Groundwater Route Score 
2) Surface water Route Score 
3) J!. : r Route Score 
4) Overall Average Score 

59.86 
8.89 
0 

34.98 

Anerican Chemical Service, Inc., is an enforcement-lead site and this 
WOrk Plan is for a Rem:dial Investigation/Feasibility Stooy (R!,/PS) 
project. 

1. 3 OVerview 

'Ibis W:>rk Plan has been prepared in accordance with the requirenents 
of the Work Plan M3oorandum (Doculrent No. 160-WPl-~ARLB-1) and the 
Work Assigrurent (No. 61-SIJ7.0) for the ACS site. 'Ibe p.rrpose of this 
RI/FS is to evaluate the extent and rragni tlXie of on-site contamination 
and based upon this RI, rea:J'IIYElld cost-effective, viable, remedial 
action alternative(s) for mitigating the hazard posed by the 
contamination at the site. Specific objectives of the RI/FS incllda: 

o Detennine if the ACS site poses a risk to public health or 
the envirCJnJtent. 
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Determine the characteristics, extent and magnitude of 
oontamination at the site. 

Define the pathways of contaminant migration fran the site. 

Define on-site physical features and facilities that oould . 
affect oontaminant migration, containrrett, or cleanup. 

Develop viable rerceHal action alternatives. 

Evaluate and screen remedial action alternatives. 

Reamrend the m::>st oost-effecti ve remedial action 
alternative \lhich adequately protects health, welfare and 
the envirorunent. 

o Prepare a conceptual design of the reaommended alternative. 

'nlis \'«:>rk Plan presents the site background, technical approach to 
site investigation and feasibility study activities, schedule for 
project execution, budget estimate, and project staffing for 
oonducting an RI/FS at the ACS site in Griffith, Indiana. A draft 
work plan will be subnitted for U.S. EPA and Indiana State Board of 
Health (ISBH) for review. After CXIliPletion of the review, the REM II 
site team will meet with the agencies to discuss the draft document. 
Review o::mrents will be inoorporated in a final work plan doctlnent, 
which will be subni. tted within 10 'NOr king days following receipt of 
written agency cxmnents. Copies of all subcontract agreenents will be 
forwarded to the u.s. EPA site officer for infornation prrposes. 

'lbe ACS ~rk Assignment (No. 61-51.37 .0) identified the following tasks 
for the RI/FS: 

Remedial Investigation 

Task 1 - Description of Olrrent Situation (Level I investigation) 
Task 2 - Plans and Managerce1t 
Task 3 - Site Investigation (levels II and III) 
Task 4 - Site Investigation Analysis 
Task 5 - Laboratory and Pilot scale Studies 
Task 6 - Reports 
Task 7 - Additional Requirements 

Feasibility Study 

Task 1 - Develop Screening Criteria 
Task 2 - Evaluation of Remedial Action Alternatives 
Task 3 - Feasibility Report 
Task 4 - CcXlceptual Design 
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'1be tasks discussed in the RI/FS work assigrment have been 
incorporated in the appropriate section of this RI/FS l*>rk Plan and 
are discussed below. '!be first section of the RI/FS \t:>rk Plan 
presents information concerning the location, history, and the status 
of the ACS site. '1he seoond section SUl11llarizes the results of the 
initial site evaluation as reported in the Initial Site Evaluation 
Report (~t No. 160-WPl-RT-AVJirl). Included in this section are 
a site description, contamination problem definition, contaminant 
migration, envirQr'll1e'ltal health effects, and initial remedial 
neasures. 'lbe third section describes renedial action alternatives 
that could be applied at the ACS site and identifies associated data 
gaps. 'lbe fourth section describes the various tasks that will be 
performed as part of the remedial investigation activity. 'lbe fifth 
section describes the work elements for the feasibility st\Xly. The 
sixth section presents the project schedule. 'lbe seventh section 
presents information on the staff that will be preparing the ACS \t:>rk 
Plan. The eighth and ninth sections discuss subcontracting plans and 
special equiprent needs required for the RI/FS work. Vol\:l'lle 2 of the 
RI/FS \t:>rk Plan presents the estimated labor hours and associated 
project costs. 
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~100 2 

INITIAL SITE ~TION 

'!he prrpose of Section 2 is to surrmarize the infomatioo presented in 
the Initial Site Evaluation for the American Olemical Service, Inc., 
site (Dc::>curent Number 16Q-WP1-RT-AUJD-l). For detailed discussion and 
data refer to that oocunent. 

2 .1 SITE DESClUPI'IOO 

2.1.1 Environmental Setting 

'nle American Olemical Service, Inc. (ACS) site is located l/2 mile 
southeast of Griffith, Indiana, in the northeast 1/4 of the southeast 
1/4, Section 2, Township 35 North, Range 9 West, lake County, Indiana. 
'nle site inclooes the ~S property U~~~cres) the Gr~~ ~11_. 
oo the southwest ( ~L~es) and Pa~ Co~:q~tion ( fomerly Kap1ea 
Drum, Inc.> oo the south (~_£res). 'Ihe-dlesapeake and Ohio Railroad 
bisects the site. Slrface elevations range fran 635 to 650 feet above 
Mean Sea Level (MSL) • 

Griffith is located in the CalUI'Iet lacustrine Plain whidl is 
dlaracterized by 40 to 250 feet of WiSCC'nsinan Age surficial deposits 
that romposed the bed of Glacial lake Cllicago. 'nle Calumet lacustrine 
Plain is an area of low relief with three relict shorelines oontaining 
dunes (sare up to 40 ft. high). 

Bedrcx::k consists of 4000 feet of Cambrian to Devonian Age lirrestones, 
dolanite, sandstooes, and shales overlying Pre-Cambrian granitic 
basanent rock. '!he Detroit River and Traverse Fomations, composed of 
limestone, underly the Tam of Griffith. 'lhe sedimentary rocks are 
gently flexed to form a saddle-like structure as part of the Kankakee 
Arch. Dip is 5 to 7 feet/mile to the southeast. 

Drainage of surface waters in Griffith is to the north and the Little 
Calunet River is the major drainageway. '!he sediments of the Calumet 
lacustrine Plain are fine lake silts and clays, paludal deposits of 
muck and peat, and great expanses of beadl and dune sand. Sand and 
gravel deposits also occur in outwash and in till inclusions, and 
clay-rich tills are also present in the area. '!he three beach ridges 
in the area were fonred as falling lake levels in Glacial Lake Olicago 
slightly stabilized after the Valparaiso ~raine was breached. Each 
beadl ridge forrration was acccmpanied by nearshore foredunes. 

'!he topography at the site is alnost level in the portion north of the 
railroad and rises slowly fran 630 to 645 feet above MSL in the 
southern half of the site. Griffith landfill has excavated about 30 
feet of soil to the west of the ACS Off-Site Drum Containment 
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Area near the southeast ooundary of the ACS property, thus JOOdifying 
the gently sloping topograi;ily. A marsh to the north of the landfill 
and west of American Chemical Service property has a surface elevation 
of about 625 feet. 'lhe two major soils in the area are the Plainfield 
fine sand and the Mamee loai!IY fine sand with average hydraulic 
oonductivities of 1.42 x·lo-2 cm{sec. 

There are no natural streams in the area of the site, but a marsh does 
exist irrm:rliately to the west of the northern half of the site. 
Man-made drainage ditches fonn the western oorder of the site and 
eventually enter Turkey Creek one mile to the south. A natural 
surface water drainage pond is located just to the west of the western 
ooundary of the site, and a fire p:>nd, a p:>nd in ltttlich rainwater is 
oollected to be used in case of a fire at the facility, is located 
about 200 feet to the east. '1\lrkey Creek, a small stream, fla,.rs about 
1 mile south of the site and the Little Calmet River is located three 
miles· to the north. In general, the sediments underlying Griffith 
oontain a great reservoir of fresh water and also have a great 
p:>tential for contamination (Indiana DNR, 1975). 

SJrficial dep:>si ts are 130 feet thick in the vicinity of American 
O'lemical Services. They are divided into three units. Unit 1 is a 
gray and brown sand 10 to 14 feet thick, lbit 2 is a gray clay 10 to 
24 feet thick, and Unit 3 is a sand and gravel layer that extends to 
bedrock. Bedrodc consists of Devonian Limestone. Installation of 
four shall<Jffl groundwater ItDnitoring wells and review of local boring 
records by the Ecology and EnvirOI'li'Ik:mt, Inc. The U.S. EPA FIT team, 
confirmed these findings. 

Hantke, Hill and Reshkin, <1975) SU1111Brized the surficial geology of· 
Iake and Porter oounties. lbit 1, was described as nedian to ooarse 
silty sand with interbedded beadl gravels, and hydraulic oonductivity 
ranging fran 2.8 x l0-3 to 4.7 x l0-7 arVsec. lhit 2 was 
estimated to have a vertical hydraulic conductivity of 3.3 x 10-7 
an/sec and to all<Jffling slow leakage of groundwater fran lhi t 1 to Unit. 
3. U'lit 3 hydraulic oonductivity was estimated to range fran 9.4 x 
10-3 to 4.7 x 10-2 arVsec with a storage coefficient of 0.003, 
indicative of partially oonfined conditions. U'li t 4, a clay unit 15 to 
30 feet thick overlying bedrock found regionally was not indicated to 
be at the site. 

At the ACS site, Unit 1 is an unconfined aquifer with a water table 
that ranges fran 3 to 10 feet belc:M the surface. Flow is to the 
northwest along the Unit 1/Unit 2 oontact. Unit 3 is the main aquifer 
in the area and regionally, fl<Jffl in Unit 3 is to the northeast. 
(Eoology and EnvirOI'li'Ik:mt, 1980, FIT team rep:>rt, 1982 and Hantke, Hill 
and Reshke.) Flow directions at the site in Unit 3 are not 
<X>cmented. 
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Although it has been previously stated that groundwater flow is to the 
.. northwest at the site in Unit 1, it should be noted--uiat because 

f-.v '1\lrkey Creek __ flows 1 mile to the south and the Little cahment River 
...,._located 3 miles-st.. the north of the site, a groundwater flow divide 

may exist somewhere between the blo surface water bodies. Also, due 
to recent and oontinued excavations of up to 30 feet of soil fran the 
Griffith Landfill, current information regarding site specific 
groundwater flow direction is suspect. 

2.1.2 Site History 

A detailed site chronology for the ACS site is included in the ACS 
Initial Site Evaluation Report (Docunent No: 160-WPl-RI'-AVJD-1). '!he 
dlronology is divided into the following categories: 

o American 01ernical Service, Inc. Property o..mership History 

o Indiana State Board of Health Site Inspections/Activities 
and Correspondence Concerning American 01ernical Service, 
Inc. 

0 

0 

0 

0 

0 

u.s. EPA Region V Site Inspections/Activities and 
Correspondence Concerning Anerican 01emical Service, Inc. 

Correspondence Fran and To American 01ernical Service, Inc. 

Correspondence Fran the Congress of the United States and 
Indiana State legislature Concerning American Olemi.ca1 
Service, Inc. 

Olrooology of Newspaper Articles Concerning Auerican 
01emica1 Service, Inc. 

01ronological S\mnary of Anerican Otemical Service, Inc. 
On-site Events 

'lhe pertinent site history presented in the ACS Initial Site 
Evaluation Report is s\.Jil'IMrized in the following paragraphs. 

'lhe maximum aroount of property that has ever been under American 
Olemical Services, Inc. , oontrol since the ccmpany was founded in 
1955, is approximately 52 acres. ·Over the years the aroount of 
property under ACS oontrol has decreased. 'lWo acres of the 
approximately 39 acre tract south of the C&O railroad were sold to Mr. 
John Kapica (Kapica Drun, Inc.) and subsequently resold by Mr. Kapica 
to Mr. Pazdro ( Pazrrey Corp. ) • An additional 31 acres of the 39 acre 
tract south of the C&O railroad were sold to the City of Griffith for 
use as a sanitary landfill. At the present time, Anerican Otemical 
Service, Inc. owns 6 acres of the original 39 acre tract south of the 
C&O railroad and approximately 9 acres north of the C&O railroad for a 
total of approximately 15 acres. In addition, ACS leases 4 acres 
north of the C&O railroad fran the C&O railway canpany. 
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April 1972 is the earliest doClmell~~ion of Indiana State &:lard of 
Health CISBH> regulatory activity ~t iii)the ACS site. Between April, 
1972 to September, 1973 the ISBH attanpted to achieve improved waste 
handling, spill prevention ueasures and site maintenance. ISBH 
oontinued involverrent with ACS fran September 1974 to 5eptesdJer 1975 
in response to reports that the c:xxrpany was discharging chemicals to 
the sanitary sewer and dumping chemicals on-site. 'ltlere was very 
little ISBH activity ooncerning ACS during the period Sept:eniler 1975 
to December 1982. '!be first step to list Arrerican Olemica.l Ser.vice, 
Inc. as a NPL site was taken in December 1982 and continued through 
April 1984 when data was supplied by Techlaw. 

u.s. EPA activities ooncerning the .Arrerican Olemical Service, Inc. 
site began in February 1980 and continue to the present. During this 
period, t'NO on-site investigations \lilere oonducted in order to provide 
information for the Hazard Ranking System. During May of 1980, 
sampling was conducted at ACS by the u.S. EPA EhvirolliiBltal Fnergency 
and Investigation Branch. M:>nitoring well installation and sarrpling 
was conducted in November 1982 by a U.S. EPA contractor. 

2 • 2 <XNI'AMINATIOO PROBLEM DEFINITICI'.I 

2.2.1 waste Disposed of at Site 

Based on available information there are four documented waste burial 
locations, one suspected waste burial location and four suspected 
contaminated soil areas. Table 2-1 surrmarizes the locations and 
oorresponding waste types and Figure 2-1 shows their locations. 

2.2.2 TbKicity of Oontaminants 

All of the oou;;aminants have been en the site for ten or RDre years. 
Olemical characteristics of the contaminants as they exist now are 
unknown; therefore, an accurate interpretation of relative toxicity is 
not possible at this tine. As part of the remedial investigation an 
endangennent assessment will be conducted that will address the 
toxicity of contaminants. 

2.2.3 Degree of Site Oontamdnation 

Docunented evidence of the degree of site contamination is limited to 
the results of two on-site sampling events. During May 1980, samples 
were oollected and analyzed by the U.S. EPA. 'nle results of that 
analysis revealed organic c:anp:>unds in the soil and water fran a 
leac:hc!te pool near the ACS Off-Site Oontairunent Area. During NQyember 
19~~, La u.s. EPA contractor installed four RDnitoring wells on ACS -­
propefty and collected groundwater samples fran the wells~l 'nle 
samples fran the t'NO wells near the ACS Off-Site Oontairunent Area 
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AMERICAN OiEMICAL SERVICE, INC., SITE 
Dis_posal Wc.ations and waste Types 

Iocatioo 

American Chemical Service Inc. PropertY 
Off-Site Cmtairment Area 
(Figure 2-1/Location C) 

01-si te oontail'llte11t area 
(Figure 2-1/Location E) 

Classification 

{)()cumanted 
waste Disposal 
location 

Docunented 
waste Disposal 
Wca.tioo 

waste 'l'ypes 

600 drums of PCB C:nntaminated 
~ste 

10,000 cubic yards of 
distillation bottans (dnmned) 
Drums containing solidified 
materials 
68 cubic yards of incinerator 
ash 
Chlorinated solvents 
Acetone 
MEK still bottans 
Cresylic acid, cyanide and 
chronUum from plating operation 
Lead pignents 
Several hundred cases of empty 
bottles that had contained 2,4,0 
and 2,4,5-TP 
Tank truck oontaining 500 
gallons of solidified paint 
200 drums containing solvent 
s:>lids of benzene, amylacetate, 
dimethyl aniline, diethylether. 

400 ~rums of sludae and semi­
sollds of unknown type 



I.Dcation 

Old still bottoms pond 
(Figure 2-1/Location F) 

Treatment Pald Number 1 
(Figure 2-1/Location G) 

I<apica Drum, Inc. drl.ID draining area 
<Figure 2-1/Location L) 

Old drum storage area 
(Figure 2-1/Location M) 

Old ~stewater trenches 
(Figure 2-1/Locations, I, J, K) 

( 

TABLE 2-1 
CCXNI'') 

Classification 

Documented 
waste Disposal 
Location 

Docl.Jnented 
waste Disposal 

Suspected Soil 
Contaminatioo 
Location 

Suspected Soil 
Contarninatioo 
Location 

Suspected Soil 
Contamination 
Location 
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Waste 'l'ypes 

253,510 galloos and 2,000 drums 
of still bottom sludge, 
rontaining 
1,1,1-trichloroethane, 
trichloroethylene, methylene 
chloride, t:.o:lme, benzene and 
other low ooiling--poiilt:-- · ) -fr I'-'"' ' 1 f::...-
solvents. 

200 drums containing solvent 
solids of benzene, amylaoetate, 
dimethyl aniline, diethylether 
41,612 galloos and 1,000 drums 
containing semd-solid paint, 
lacquer and ink waste 

Drum residue and drum rinse 
Witer fran drliD recycling 
cperation 

Suspected soil contamination 
fran unknown waste type 

Suspected soil oontamination 
from wastes containing 1,1,1-
tridlloroethane, trichloro­
ethylene, methylene chloride, 
toluene, benzene and other low txf, ing point solvents 



IDeation 

Kapica Drum, Inc. Properey 
(Figure 2-1/Location 0) 

Griffith landfill PropertY 
(Figure 2-1/Location D) 

( () 

TABLE 2-1 
(aNI'') 

Classification 

Slspected Soil 
Cootamination 
LoCation 

SUspected waste 
Disposal 
IDeation 
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Waste Type/Quantity 

Suspected soil oontamination 
fran drum residue and drun rinse 
\tater fran drum recycling 
q>eration 

10 gal/week for 12 years of 
retained ~les containing 
hazardous substances 
2,500 drums of residues f~ 
drun recycling operation 
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oontained organic CXX!p)unds inclooing benzene, toluene, vinyl chloride 
pentachlorophenol ether and chloroethane. Based on this limited 
information, it appears that site contamination is confirmed near the 
ACS Off-Site Containment Area. Other areas at the site are also 
suspected of contaminating the groundwater and soil; however, this 
will not be confirmed until the results of the rerredial investigation 
are available. 

2.3 CXNI'AMINANT MIGRATIOO AND ~'IH EFF'Frl'S 

2.3.1 Migration Pathways 

Contaminant migration fran the ACS site would m::>st likely be by 
surface water or groundwater pathways. Airborne contaminant migration 
is not considered likely fran the ACS site. As noted in Section 
2.2.3, there is limited dOCI.m3lltation ooncerning oontamination of the 
on-site surface and groundwater. Off-site surface water_ sampling has 
not been conducted. ----- ----

Off-site groundwater sampling has been conducted on two occasions. 
'!be first study was a lake County GroUJ1Qwater SUrvey conducted by the 
Indiana State Board of Health in 1981. 'Ibis was a general county 
survey and was not conducted in response to the ACS site. '!be prrpose 
of the survey was to rreasure total rretal content and no organic 
rompound data was collected. Data fran seven wells were collected in 
the vicinity of the ACS site. Well locations ranged fran one-half to 1~ 
ooe;nile southwest of the site. 'nle results of the survey did not ..-/" t 

reveal any contamination greater than naximum levels set by the ~-
Since groundwater fl~ is thought to be in the northeasterly 
direction, these wells are upgradient fran the site and would not be 
expected to reflect any contamination contriruted fran the ACS site. 

'lbe seoond groundwater sanpling program undertaken by the lake County· 
Health Department oonsisted of sampling well water fran seven banes 
near the ACS site. O'lly one of the seven wells showed any signs of 
oontam.ination. 'lhis well (O'Neil residence) eontained benzene and 
acetone concentrations of 6-~2 and 900- ppb,- -respectively. -Because of 
tiie-ai>sence of contaminatior1In the- other six residential wells, the 
ooncentration of benzene and acetone in the O'Neil well rrerits 
resarrpling for oonfirmation. It must be noted that screen depths of 
these seven wells were never determined. Conceivably, the O'Neil well 
is screened in a different aquifer (perhaps the upper aquifer) than 
the other wells and could therefore explain the differences in 
findings. 

2. 3. 2 FOtential Receptors 

C ... Groundwater users are the primary receptor of ooncem] SUrface water 
users and ecosystems are a seoondary receptor. EKi sting information 
indicates that there are two aquifers beneath the site that are 

.,!. -· --
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separated by a clay layer. It has been suggested in the literature 
that the clay layer is impermeable and continuous; Q.owever, this has 
not been oonfinned. Existing information indicates that the majority 
of the private water wells in the vicinity of the site use the lower 
<.Y~J.paraiso) aquifer as their water source. If the clay layer is 
oontinuous, then any contamination would probably be limited to the 
upper aquifer in ~idl case a snaller number of private wells would be 
in danger of contamination. Cbviously, if the clay layer is not 
oontinuous or is highly penneable, then roth the aquifers and 
oorresponding groundwater users are at risk. In order to investigate 
the oontamination of these groundwater receptors, nonitorinq wells 
will be installed during the renedial investigation. In addition, a 
survey of residential well water quality will be conducted during the 
remedial investigation. \ 1. 

. ,_;" '(J 
Surface water in the vicinity of the site is limited to the marsh west ._ .. ' 
of ACS property and a creek that flows through the marsh. 'Ih~s creek (-" ('­
flows to '1\lrkey Creek ~idl is approximately ooe mile south o'f t1le ACS 
property. Contamination of these surface waters would be fran nmoff 
from the ACS site or surface leadlate fran waste disposal sites. 
Existing reoords do not indicate any leadlate runoff during the past 
three years. At the present time, there is no surface water quality 
data available. 

2.3.3 Environmental and Public Health Effects 

Based on the available information, there appears to be a higher 
potential for public health effects than for environnental effects. 
1his is based oo the fact that there have been no visible 
environmental impacts noted since the clay wall was installed aro\Di 
the north end of the N:S Off-site Contairment Area durin<J ·'- "~ early 
~s. Adverse envirorllleltal effects or surface leadlate were not 
observed during the initial site visit. 

1he potential for envirormental and public health effects due to 
surface water contamination is \D'lknown. To date there are no data 
available concerning surface water oontamination. 

Based upon available information and data, there is a significant 
potential for ifri:lacting public health via oontarriination of local 
groundwater. 'Ihe roost significant evidence that ACS may threaten 
local water supply wells was the docurrwentation of organic oontaminants 
in lobnitoring Well 42 located southeast of the Off-Site Containment 
Area. The magnitude of this potential threat to area water supply 

!'. wells is unknown at this time. Several factors, that will be examined 
v · -~ in the the initial site 

visit, Initial Remedial Measures are not oonsidered warranted at this 
time. In the early 1980's a clay oontainment wall was built around 
the north end of the ACS Off-site Containment Area ~ere leadlate had 
been observed. During the initial site visit, there was evidence of 
heavy ground vegetation frc~ ~ 

............... '\ .. 
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As part of the remedial investigation an endangennent risk assessnent 
wi 11 be conducted to rrore accurately define the potential for 
environmental and public health effects. 

2.4 INITIAL REMIDIAL MFASURES 

Based on the review of available information and the initial site 
visit, Initial Remedial lleasures are not considered warranted at this 
time. In the early 1980's a clay containment wall was built around 
the north end of the ACS Off-site Contairunent Area were leachate had 
been observed. D.lring the initial site visit, there was evidence of 
heavy ground vegetation fran the previo~ grCf.rling season at th 
eOff-Site Containrrent Area. No leadlate or any other alanning 
conditions meriting bnmediate or fast track measures were obsered at 
teh Off-SiteContairurent Area or at any of the other known disposal 
sites during the site visit. 

One i tan of concern is the detection of benzene and acetone in the 
drinking water of a horreowner (O'Neil) near the ACS site. Samples of 
six other nearby wells were found to be free of contaminants. As part 
of the rene:iial investigation, one of the first tasks will be to 
conduct a detailed groundwater use survey of the area around the site. 
However, it is recarmended that the O'Neil well water be sampled now, 
as opposed to waiting for the sampling that will be conducted during 
the groundwater use survey to provide verification of the previous 
results. If contamination is found again, an alternate water supply 
should be provided ~iately. 

OJ.ring December 1984, the Region V Technical Assistance ·Team (TAT) 
conducted a site assessnent of the Anerican Olemical Services, Inc. 
site. 'lbeir _.:.'ldings concur that Initial Remedial ~sures are not 
necessary at this time. In the TAT report, it was also rec:c.rme'lded 
that the O'Neil well be sampled and analyzed again. 
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SEcr'ION 3 

PRELIMINARY ASSESSMENT OF REMEDIAL ALTERNATIVES 

'Ihe fUrpose of this section of the Work Plan is to identify, in a very . 
preli.nunary way, potential remedial approadles that are consistent 
with the available site information. This initial identification of 
potential alternatives was utilized during formulation of the Project 
Sampling and Analysis Plan in order to ensure the data required to 
ultimately evaluate candidate remedial strategies \to10uld be collected. 
'Ihe criteria that will be used to screen and evaluate remedial 
alternatives are also described. It must be noted that these 
alternatives have been identified on a preliminary basis based oo 
information currently existing for the site. 

3 .1 IDENTIFICATIOO OF REMEDIAL ALTERNATIVES 

Information compiled during the preparation of the Initial Site 
Evaluation Report indicates that the on:-site soils, surface waters, 
and groundwater are potentially contaminated fran past .Anerican 
Olemical Service, Inc., (ACS) and Kapica Drum, Inc., disposal 
activities and drum reconditioning (i.e., cleaning>. Based on the 
preliminary site characterization data collected to date, possible 
remedial alternatives listed belCM have been identified for review and 
evaluation. It must be noted that because of the paucity of 
information on the extent and type of buried materials tfiat additional 
remedial alternatives will be developed during the RI phase. 

Remedial Alternative 1. 

Alternative Q:mponent 
Technologies 

Remedial Alternative 2. 

Alternative Canponent 
Technologies 

Off-site treatment or disposal of 
drun uaterial and oont.aminated soils and 
sediments 

-Evaluate available hazardous waste 
disposal facilities proximal to the site. , 

Ckl-si te containment 

-Native soil cover 
-MUltilayer cap system 
-Synthetic cap system (e.g. , liner) 
-Slurry Wall 
-Grout CUrtain 
-Sheet Piling 



Rerredial Alternative 3. 

Alternative Ccrnponent 
Technologies 

.Remedial Alternative 4 • 

Alternative Canponent 
Technologies 

Remedial Alternative 5. 

Alternative Oamponent 
Technologies 
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On-site disposal of contaminated soil 
and drun material 

-on-site encapsulation in a specially 
E!lgineered cell 

Groundwater treatment 

-Steam or air stripping 
-Activated carbon treatment 
-UV/ozonation 

No action. 

-Periodic monitoring 

A combination of the above can be identified as additional 
alternatives, such as: 

Remedial Alternative 8. 

Renedial Alternative 9. 

Rsrdial Alternative 10. 

Remedial Alternative 11. 

-
Off site treatment/disposal of 
oontaminated soils/sediments and 
subsurface environmental isolation 

Off site treatment/disposal of 
oontaminated soils/sediments, subsurface 
envirorurental isolation and treatment of 
groundwater 

Isolation/treatment on-site contaminated 
S>il disposal and subsurface enviramental 
isolatioo 

O:>ntaminated soil isolation/ 
treatment/oo-site disposal, subsurface 
envirorurental isolation and treatmant of 
groundwater 

3. 2 PERFORMANCE OUTERIA AND srANDARDS roR REMEDIAL ALTERNATIVEs 

'!he follorling criteria will be used as the basis for evaluating 
alternative reroodial action plans. 'lhese criteria will provide a 
oonsistent basis for cxxnparison, evaluation, and screening of each 
alternative, and when used in oonjunction with the objectives of the 
overall work assignment, will prove to be effective criteria for 
selecting a feasible, implementable, and oost-effective remedial 
action alternative. 'lhese criteria include: 
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1 Ehvironmental effectiveness based on protecting 
environmental media including groundwater quality and 
reducing long-term hazards. Secondary envirOI'liiSltal 
effects of implementation of selected technologies will be 
ccnsidered. 

2 Institutional factors such as permit requirements, 
regulatory agency acceptance, and government infrastructure 
requirements. 

3 Environmental and public health factors such as meeting 
existing or future groundwater quality standards, surface 
water quality standards, and air emission standards. 

4 Cbst considerations based on estimated cost versus 
neeting environmental objectives. 

Performance criteria will be based on existing standards where 
available, (such as Safe Drinking water Criteria; State water Quality 
Standards> or on R~ regulations which suggest cleanup to background 
levels. In cases where existing standards are not available or appear 
econanically or techologically impractical, appropriate state and 
federal agencies (e.g., Dept. of Health and Htmlan Services may be 
consulted in developnent of performance criteria). 

3. 3 APPROAQl 'ro ALTERNATIVE EVAWATIOO 

'lhe factors selected for evaluation and screening of the al temati ves 
have been identified on the basis of performance criteria and 
available standards. For each performance criteria and standard, a 
variety of factors will be u~ed for oamparison of the remedial 
alternatives during the screening and evaluation processes. Specific 
evaluation factors are listed and smmarized belc:M: 

1. Ehvironmental Effectiveness 
'lhe technical feasibility will be evaluated based oo the 
following factors: 

o Proven technology - Has the technology been 
successfully applied in a similar remedial action 
project? 

o Reliability - Is the technology dependable; can 
equipnent be expected to operate with a mini.Jnun of 
d:>wntime? 

o Operability - Is the technology simple to operate; can 
it be practically operated under the site field 
ccnditions? 
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o Flexibility - Will the technology operate efficiently 
under variable conditions U .e., safety constraints 
required by nature of the contaminated soils or varying 
hydraulic loadings for a groundwater treatment system)? 

o Equipment availability - Is the equipment commercially 
and readily available for field application or can a 
long deli very time be expected? 

o Slsceptibility to toxic contaminants - Is the 
technology subject to upset due to the presence of toxic 
CX>nstituents (i.e., soil and groundwater treatment 
processes)? 

o Implementabili ty - Alternatives considered Jt'USt be 
implementable in a relatively short time to minimize 
costs. 

2. Institutional Factors 

The institutional factors that will be considered in the 
evaluation of rem:dial action alternatives include: 

o Acceptability by Federal and State regulatory agencies. 

o Safety (i.e., on-site and off-site requirements during 
implementation of the alternatives). 

o Public acceptance. 

o Permits and licenses (i.e., air or water disdlarge 
penni ts; construction or q>erations penni ts) • 

o Long-term land use.· 

o Long-term nanagement agency requirements. 

3. Environmental and Public Health Factors 

The p.rrpose of rem:dial action at the site is to rectify any 
existing and potential future envirOl'Uteltal effects and mitigate 
conditions that could potentially affect public health in the 
area. Therefore, the ability of a remedial alternative to 
mitigate/eliminate these impacts is important. Remedial 
alternatives will be evaluated considering their ability to: 

o Prevent hman access or possible contact with the 
contaminated materials after site w::>rk is catpleted. 
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o Abate/ndnimdze existing and potential future groundwater 
ndgration and oontaminatioo. 

o Minimize any potential additional impacts during 
renedial action operations on air, land, surface water, 
and groundwater. 

o Minimize any potential adverse impacts on human health, 
wildlife and vegetation, neighboring properties, and 
other sensitive populations. 

o Abate/rrcinimize existing and potential future ndgration 
and contamination of air, soils, and surface waters. 

4. Cost Effectiveness 

A remedial cleanup program nust not only be technically feasible 
for rreeting the envirorunental objectives of the remedial action, 
but must also be amenable to being implemented in a 
oost-effective nanner. In evaluating the oost-effectiveness of 
various remedial alternatives, costs for each alternative will be 
identified by taking into oonsideration capital and inyestment _____ _ 
oosts, labor/expenses, operating oosts, and any long-term 
naintenance costs. A present ·~rth rrethod, approved by EPA, will 
be utilized for oost cx:mparison J::Urposes. 'lbe oost of 
alternatives will be ccxnpared to the alternative which rreets all 
pertinent regulations. 

3. 4 IDENTIFICATI~ OF DM'A .RBJUIRl!MENTS 

'lbe review of available data has provided the following information 
oonoerning the American Olemical Services, Inc. site which incltdes 
the Griffith landfill and Kapica Drun, Inc. (now Pazney G:>rp.) 
property. 

1. General information ooncerning geology and hydrogeology of 
the area fran published studies and reports. Scrne site 
specific soils information is available fran on-site soil 
oorings and off-site well logs. 

.. 

( 
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2. Specific information as to the types aAd quantities of 
wastes di s,I;X)Sed of by ACS. 

3. Non-specific information as to the types and quantities of 
waste disp:>sed of by KapiCB Drun, Inc. Basically all that 
is known is that Kapica Drun, Inc. re<XXldi tioned druns 
oontaining hazardous and non-hazardous residues fran ACS 
and other clients. It has been reported the drun residue 
and rinse water was disposed of on Kapica Drun property and 
ACS property. In addition, this information is seoond-hand 
since it was supplied by ACS, not Kapica Drun, Inc. 

4. Specific information as to the types of waste disposed of 
by ACS at the Griffith landfill. 

5. Non-specific information oonceming the types of waste 
disposed of by Kapica Drum, Inc. at the Griffith landfill. 
Again, this is second-hand information supplied by ACS. 

6. Specific information oonoerning the location of known waste 
disposal on ACS property and areas of suspected soil 
contamination. 

7. Non-specific information ooncerning the location of waste 
disposal on Griffith landfill property. 

8. Specific but limited data concerning on-site migration of 
hazardous wastes on ACS property. No data is available 
oonoerning hazardous waste migration fran suspected 
disposal locations on KapiCB Drun, Inc. or Griffith 
Landfill property. 

9. Very limited data oonoerning waste migration outside of 
ACS, Kapiat Drun, Inc. and Griffith landfill property. In 
particular, there is very little data oonoerning 
groundwater oontaminatioo. 

10. Detailed information concerning property ownership was 
availablei however, there is a question as to "*tether or 
oot part of the ACS Off-Site Containment Area is on 
Griffith landfill property. 
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'lhe infonnation needed to fill the available gaps in the data are as 
follows: 

1. 'lhe following infonnati~ is needed CX>ncerning on-site 
geology: 

2. 

a. Stratigraphy at the site determined by boreholes 
extending to bedrock. 

b. Olaracterization of geotechnical, hydrological, and 
geological parameters of the soils and sediments on 
site. 

c. OJnfirrnation of the given geological data inclooing 
well logs and hydrogeologic data such as hydraulic 
conductivities and transmissivities. 

d. Better definition of. the water table configuration. 

e. Better definition of the penneability, extent and . A·· 

continuity of the clay layer. 

Specific information concerning the types and quantities of 
hazardous wastes disposed of by Kapica Drun, Inc. and 
accepted for disposal by the Griffith Landfill. In 
general, JIDre information concerning the disposal of 
hazardous materials by Kapica Drun, Inc. and Griffith 
Landfill is needed. A request for information similar to 
that sent to ACS by the U.S. EPA 'NC>uld provide useful 
infonnation. 

3. fot>re detailed characterization of the waste as it exists 
oow on the ACS property. All of the waste on ACS property 
has been blried ~~s. A JIDre detailed source 
dlaracteriza€1on O£al.l wasur-disposed at the site is 
needed. 'lhe details of the characterization is contained 
in the Sampling and Analysis Plan. 

4. M::>re detailed evaluation of the extent of migration of 
contaminants fran the site. '!his includes the ACS, Kapica 
Dr\lll, Inc. and Griffith Landfill property. 
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5. M:>re detailed infonnation ooncerning potential impact to 
receptors. Specifically, a survey of public water supplies 
should be conducted to determine those residents that use 
groundwater, including determining which aquifer is used. 
Selected wells will be ~led and analyzed for hazardous 
waste constituents. 

3.5 REMIDIAL INVFSI'IGATIOO/FFASIBILITY STUDY OmiVES 

'lhe ultimate objectives of the RI/FS are: 

o Quantify the type and extent of contamination an-site and 
off-site. 

0 

Identify relationship between current contamination and 
origin/source. 

Establish the potential for future off-site contaminant 
migration. 

Identify/develop standards and criteria for oontaminant 
cleanup. 

Determine the magnitooe and probability of actual or 
potential harm to public health, "~Nelfare, or the 
environment. 

Ranedial Actioo Assessnents 

Identify tedmological options for cleaning up and 
preventing migration of contaminants beyond 
installation bo\lOOaries. 

Evaluate remediation alternatives ponsistent with the 
National O:>ntingency Plan and other regulatory 
requirements and guidelines. 

Recorrnend the remedial action that is technically and 
envirormentally sound, and the rrost cost effective. 

o SUpply basis for preparing the Record-of-Decision. 
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~ION 4 

REMEDIAL lNVESI'l~TION 9X>PE OF K>RK 

'Ibis section of the Work Plan describes the site investigation 
activities that will be CCI'lducted during execution of the project. 
Various project plans that address specific issues of project 
execution, that ~equire ~rore detailed treatment than the scope of a 
typical ~rk plan ~uld include, have also been prepared as supporting 
docunents to the Work Plan. '1he folloong three plans, having 
individual scopes as described below, have been or are being prepared. 

o Health and Safety Plan - including a Site Evaluation For.m 
CSEF) whidl covers perscnal protective equipnent needed 
depending on location and activity within the site, 
contingency plans and errergency procedures, field 

0 

rooni toring equipnent, and decontaminaticn procedures. 
Also included in the Health and Safety Plan is a secticn 
concerning site managenent. 'lbis section addresses 
operations at the site including site access and security, 
site office and decontamination facilities, equipment and 
naterials needs and storage, ccmnunications and support 
functions, and coordination of sampling activities. 

Quality Assurance Project Plan - covers QA data measurement 
objectives, sanpling objectives and procedures, sample 
custody, calibratia1 procedures, interval QC checks, Qtl>a 
per£.., ... -.-:ance audits, QA reports, preventive maintenance, 
data assessnent procedures, corrective action, and field 
protoools. 

o Sampling and Analysis Plan - covers data oollection 
objectives, sample loeations, sample numbering, sarrpling 
equipnent and procedures, sample analysis and handling, 
sample doeunentation and tracking, sampling team 
organization, and sampling schedule. 'lbe Sampling and 
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Analysis Plan is an appendix to the Q.Jality Assurance 
Project Plan. 'Ibis is a doc~.Inent to be used in the 
field, as well as in project planning. 

Drafts of all the aforenentioned Operations Plans have been prepared 
and sutmitted for REM II review. Following REM II review, the plafts 
will be subnitted to the EPA for review and cxmnent. 

4.1 RI TASK 1 - SUBCXNI'RACTING AND M:>BILIZATIOO 

Prior to initiating the remedial investigation field work it will be 
necessary to procure subcx>ntractor services; establish field support 
facilities; and identify, obtain and m::>bilize equipnent and materials. 
Specific work itens associated with each of the aforementioned 
categories as listed below: 

4 .1.1 Procure Sul:xxxltractor Services: 

Subcontractors must be secured for the following field activities: 
-

1. Qnstruction sul:xx>ntractor to ronstruct Items 1, 3, 4 and 7 
listed under Field Support Facilities. 

2. Surveying subcontractor to conduct the site boundary survey 
and site grid and elevation survey. 

3. EXcavation subcx>ntractor to ronduct the sarrpling pit 
excavatioo. 

4. Drilling subcxxltractor to oonduct the installation of 
IIDI'litoring wells and groundwater wells. 

4.1.2 Field Support Facilities 

1. Grade and level site as required to lOCBte field SUpport 
facilities. 

2. Rent and set up project office trailer. 
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3. Construct fenced secure storage area. 

4. Oxlstruct an equiptent (drill rigs, backhoe, etc.,) 1oesh down 
and decontamination pad and lined oontaminated wash water 
storage tank. 

5. Set-up sarrpling equipnent decontamination area. 

6. Set-up personnel decontamination area. 

7. Construct a snall equiptent (ooolers, shovels, etc.,> storage 
shed. 

8. Make necessary arranganents for telephone and electrical 
hook-up at the site project trailor. 

9. Arrange for on site water and sewage facilities. 

4.1.3 Mobilize Equipment and Materials: 
-

Mobilization of equiptent and materials involve the following items: 

1. Schedule and obtain nat-expendable health and safety 
equipnent (HNu, OVA, 02 meter etc.,) 

2. Schedule and obtain expendable health and safety equiptent 
(Gloves, booties, tyvek coveralls, etc., decontamination 
equiptent and supplies.) 

3. Schedule and obtain :111 necessary sampling equipnent. 

4. Schedule and obtain all necessary sampling bottles, 
preservatives, ooolers, etc,. 

5. Cbtain all miscellaneous items needed on site. (Paper, pens, 
telefhone books, etc,.) 
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4. 2 RI TASK 2 - SIUDY ARFA SURVEYS 

4.2.1 Site Boundary Survey 

A site boundary survey will be made in order to accurately define the 
study boundaries and delineate the ACS, City of Griffith Landfill, and 
Kapica Orun, Inc. (now Pazmey Coqx>ration) property boundaries. '1he 
survey data will be utilized to prepare site maps, locate sarrpling 
points and roonitoring well locations, and assist in determining which 
parties must be contacted to obtain property access permission for 
on-site investigation activities. 'lbe survey work will also be used 
to determine if the Griffith Landfill property boundary overlaps the 
ACS off-site dn.Jn oontainment area. In addition, the b:>undary survey 
will identify those parties who own property that has had hazardous 
materials stored and/or disposed on it. 

4.2.2 Grid and Elevation Survey 

A grid system will be established on the ACS site to allow accurate 
siting of sampling points, and allow mapping of historic waste 
disposal site and contaminated areas. _ 'lbe grid will be based upoo 
two perpendicular baselines with a maximtJn grid interval of 100 ft. 
Site (ground) elevation data will be collected at selected grid points 
to establish elevations of sarrpling locations. 'lbe elevation data 
cxmld also eventually be used to establish initial ground oontrol 
elevations during initial site remediation activities and to estimate 
soil quantities for cut/fill calculations. 'lbe grid system will also 
provide ground oontrol for geophysical surveys (Section 4.2.4) 

4.2.3 ~undwater Utilization Survey 

A survey of residential, municipal and industrial wells within a 
one-mile radius of the ACS site will be conducted. '1he objectives of 
the survey inclooe: 

o Identify water sources in the area (lake, river, 
groundwater, etc.,) 

o Identify the m.unber, type and location of wells in the 
vicinity of the ACS site. 

o Determine if the wells pump fran the upper or lower aquifer 
below the ACS site. 

o Determine which wells should be sampled as part of the 
remedial investigation work. 



' _:.·. --1 

<li1 

4.2.4 Geophysical Surveys 

*>rk Plan 
Anerican Cllemical Service, Inc. 
Sectim: 4 
Revisim: 1 
July 19 , 19 85 
Page: 4-5 of 38 

A gec>Iilysical survey will be conducted in order to m:>re accurately 
define the extent of drun disposal areas (i.e., potentially 
oontaminated areas). '!he- survey will involve the use of a 
magnetaneter to locate dr\ES in the ACS Off-Site O>ntainment Area, 
cn-si te Cl:lntainment Area, Old Still Bot tans Pond and, Treatment Pond 
fl. '!be data collected will also be utilized to finalize soil tx>ring 
and monitoring well locations. 

/ 4.2.5 Technical M3noranda 

\~ 

Tedlnical ITBOOranda will be prepared to doc\Jrent field survey 
activities undertaken with RI Task 2. '!his initial nenorandum will 
also provide detailed results of eadl survey including: 1) property 
tx>unda~ies map; 2) a grid and surface elevation map; 3) results of the 
local groundwater utilization survey; and 4) results of the 
geophysical surveys. 

4. 3 RI TASK 3 - g){JRCE OiARACl'ERIZATIOO 

'!here are insufficient data regarding the volcrre, concentration, and 
dlaracter of waste disposed at the American Cllemical Service (ACS) 
site. ACS has provided sane informa ~.ion oo the approximate location 
and general nature of waste disposal on-site, rot additional data are 
needed. 'lherefore, an investigation of the known disposal sites (the 
Still Bottans Pond, Treatment Pond 1, the On-Site Orun O:lntainment. 
Area, the Off-Site Drum Containment Area, and the Kapica Dump Site) 
nust to be completed. 'Ibis will involve sampling of the waste and the 
natural soil naterials mderlying the waste. '!here is also evidence 
that waste material has been spilled or d~ on the gro\.Wld in the 
Drlltl Storage Area and possibly within the old Kapica Dzun (now Pazmey 
Drlltl) property. Investigation of these areas will involve sampling of 
surficial soils for characterization of residual contamination. 

'!he objectives of the sampling program to be implerte1ted as part of 
the RI/FS at the Arrerican Olemical Services site in Griffith, Indiana, 
are as follows: 

o 'Ib determine and dlaracterize the location, nature, and 
vol\De of the oontaminated areas on site including the 
old Still Bottans Pond, Treatment Pond 1, I<apica DuTp Site, 
the On-Site Drum O:lntairunent Area, and the Off-Site Drum 
Containment Area. 
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'1he scope of sanpling activities to be conducted as part of the- source 
characterization task includes the drilling of __ l4 soil ~ waste - -
J::x>rings, trenching of 6 waste pits and oollection aJl..d analysis of 122 
~es. Chemical analysis-to detect priorlty pollut&"'lts_ ana 0~ 
hazardous materials will be performed on 100 investigative- E!CU!Ples, in 
addition to 111~plicates, and 11 blanks.--'Ibe ~fort 115 
surrrnarized in aole 4-1, and the sanpling a11d analysis program is 
presented in detail in Table 4-2. 

4.3.1 waste and Natural Soil Samples from Test-Pits 

'lhree source areas are known to oontain oonsiderable nunbers of buried 
dnms -- the en-Site Drun O>ntaii1IIellt Area, the Still Bottans Pond, 
and Treatment Pend 1. In two of these areas, the dill'!'.s were dumped, 
crushed and ~cted and it is-expected that fill materials will 
oonsist of a mixture of waste residue and drl.D carcasses. Test-pits 
will be used to profile the naterials in these areas and to allow -
oollection of waste sanples and soil samples fran below the waste. 
cne pit will be sufficient in the On-Site Orl.D Containment Area, two 
pits are needed in the Still Bottans Pond (parts of ..tlicb llOirl have 
process structures built on top), and three will be needed in the 
Treatment Pond No. 1 area. In each test pit, three waste samples and 
one natural subsoil sample will be oollected. -1his sanpling in 
conjunction with geophysical studies will provide data for evaluating 
the volme, concentration, and--character ')f the wastes in these source 
areas. Data wi 11 also provide the basis for assessing the extent to 
l\bich the wastes are mving into adjacent- soil materials. '!be 
awraximate locations of the test pits are Sh~n in Figure 4-1. 

4.3.2 waste and Natural Soil Salrples fran a>rings 

Test l::x>rings will be used to collect waste and natural soil sanpl.es- in 
two of the source areas- the Off-Site DrulfCbntaimnent Area, and the 
Kapica Durp Site. Although there is evidence ora substantial nanber 
of dnns buried in the Off-Site Drun Containment Area,- borings are 
proposed (rather than test pits) -because there is a clay cap over the 
area and it seans likely that the druns- are not densely packed.-- It is 
anticipated that t.'le druns disposed of in this area were crushed and-­
the fill materials will consist of a mixture of waste residues· and 
dr'lmt carcasses. 'lhus, there should be less dmnage to the integrity of 
the cap with a ~ probability of- success fully defining the extent 
of contamination. Five l::x>rings will be drilled in the Off-Site-Drun 
Q:mtainnent Area with five waste samples and one natural soil sanple­
rollected in each boring. 'lbree l::x>rings are planned for I<apica ~ 
Site, which apparently oonsists of alternating layers ·of drmt sludges 
and s:>i!. 'lbree waste sanples and on~ natural subsoil sanple will be 
rollected fran these l::x>rings. 'Ibis S&-npling will provide data for 
evaluating the volttne, ooncentration and character of the wastes in 
these source areas and for assessing the ectent to which the wastes 
are noving into adjacent soH lt'Bterials. 'lhe approximate locations of 
the test borings are shown in Figure 4-1. 



TABLE 4-1 

SXJRCE OiARACl'ERIZATI~ SAMPLING EFFORT 

Investigative Duplicate Blank 

Waste Pit (WP) 18 2 2 

Natural Soil-Pit (NP) 6 1 1 

Waste Boring (WB) 34 3 3 

Natural Soil-Boring (NB) 8 1 1 

Soil Area (SA) 16 2 2 

" Soil Boring (SB) 
::hP 

18 2 2 

Olemical Subtotal 100 11 11 

Total: 122 

4-7 
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•rABLE 4-2 

SUIUWtJ OP BAIIPLitiG AND ANALYSIS PROGIAII 

Investigative QA Saaplea 
Saaplea Duplicate Blank llatrh 

:a•ple Jlatrh Pield rara•etera Laboratory Paraaetera llo. rreq. 'l'otal •o. rreq. 'l'otal llo. rreq. Total '1'otal 
------------ ------------------- ----------------------~-------------------- -------------------- -------------------- --------------------
reate Pita Qualitative organic AlB bigb haaard ... ple preparation by BSL 18 1 18 2 1 2 2 1 2 22 

(Bigb) vapor screening for folloving by SAB1 
with OVA and BHu 

aAS organic• para .. tera including 
tentatively identified para•etera 

30 18 1 18 2 1 2 2 1 2 22 

JtAS inorganic& paraaeters/•etala 18 1 l8 2 1 2 2 1 2 22 

aAS inorganic• paraaeters/cyanide 18 1 18 2 1 2 2 1 2 22 

1atural Soils- Qualitative organic lAS organics package fro• CLP including 30 6 1 6 1 1 1 1 1 1 8 
1aste Pits 

(flediUII) 
vapor screening 
with OVA and BNu 

tentatively identified parameters 

JtAS inorganic& package/•etals fro• CLP 6 1 6 1 1 1 1 1 1 8 

lAS inorganica package/cyanide from CLP 6 1 6 1 1 1 1 1 1 8 

laste Borings Qualitative organic RAS high hazard aaaple preparation by BSL 34 1 34 3 1 3 3 1 3 40 
(High) vapor screening for following by SAS1 

with OVA and BNu 
RAS organics paraaeters including 30 H 1 34 3 1 3 3 1 3 40 
tentatively identified parameters 

lAS inorganic& parameters/aetals 34 1 34 3 1 3 3 1 3 40 

RAS inorganics parameters/cyanide 34 1 34 3 1 3 3 3 40 

Note1 Field parameters determined for investigative and duplicate samples only. 

4-8 

() 



(!) 
. 

. 

\ .. , 

'l'AILB •-2 

IUIIIIUJ' OP IAIIII.IIG AID AIIAL'J'III UOGMII 

lnYeauyaU•e QA lup1 .. 
lup ea Duplicate 11ank llatrh 

lup1e llatrh Pie1d Para .. tera Laboratorr ,.r ... tera lo. Preq. 'rota1 lo. rreq. 'rota! lo. rreq. !'otal !'otal 
------------- ------------------- ----------------------~-------------------- -------------------- -------------------- --------------------
Waate Pita QualitatiYe ortanic aaa biJb baaar~ ... p1e preparation bf IlL 11 1 11 2 1 2 2 1 2 22 

(lltbJ ••por acreenlnt for fo 1owtDt br BAll 
witb OVA alad na 

aAI ory:ntaa par ... tera tncladint 30 11 1 11 2 
tentat Yolf ldantlftad para•etera 

1 2 2 1 2 22 

aAI taorwaatoa par ... tara/ .. tala 11 1 11 2 1 2 2 1 2 22 

Ml l•rtulaa ,.r ... tera/aranlde 11 1 11 2 1 2 2 1 2 22 

lataral loUa- QualitatiYe ortanic aAI ory:ntca :=:t•n fro. CLP lnc111dint 31 I 1 I 1 1 1 1 1 1 I 
;Jaate Pita yapor acreening teatat Ye1r l tl led par ... tera 

(Jiedl•J witb OYA and Da 
IAI lDOrteDlaa packap/ .. tala fr• CLP I 1 I 1 1 1 1 1 1 I 

M8 inortanica packap/cyanide fro. CLP I 1 I 1 1 1 1 1 1 I 

Waate Iorint• Qualitatl•e or91nic aAB bi~ baaard ... ple preparation by IlL 3. 1 3. 3 1 3 3 1 3 40 
(Bigh) Yapor acreening for fo lowing bf IASa 

with OYA and nu 
lA8 ory:ntca par ... tera includint 3D 34 1 34 3 1 3 3 1 3 40 
tantat Y01J ldantiflad par ... tera 

IAI iaortanlca par ... tera/ .. tala 34 1 34 3 1 3 3 1 3 40 

IAI iaorwantca par ... tera/cyanide 34 1 34 3 1 3 3 1 3 40 

lotea rteld para•etere dete~ined for iawaatltatiYe and duplicate aa•plea onlJ. 

•-a 
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TABLE 4-2 (continued) 
oi~ 

SUIUIAR'f OF SAIIPLIIIG ARD ARALYSIS PltOGRAII 

Investigative t QA Saaples 
Suplee 

'1'ota1 ~· 
Duplicate Blank 

Field Parameters Laboratory Paraaetera No. Freq. •o. rreq. 'l'otal No. rreq. '1'ota1 
------------------- ------------------------------------------- -------------------~ -~------------------ --------------------
Qualitative organic lAS oryanica package froa CLP including 30 8 1 8 ~~ 1 1 1 1 1 1 
vapor acreening tentat vely identified paraaeters ., 
witb OVA and BNu 

RAS inorganic• package/metals fro• CLP 8 1 8 ·,. 1 1 1 1 1 1 
~ . 

'• '. 
RAS inorganic& package/cyanide fro• CLP 8 1 8 

~i~ 
1 1 1 1 1 1 

' ! j,j 
;~ :~ • I ; 1 ~ '] 

Qualitative organic 30 16 1 16 
~ ' 1.2 1 2 1 2 RAS organics package from CLP including 2 

vapor screening tentatively identified paraaetera 
:· ''· ·~i 

with OVA and BNu ~ !1 

lAS inorganic& package/metals from CLP 16 1 16 '· .f '2 1 2 2 1 2 ~, . 
;-.: 
Ill: ' '. 

lAS inorganic• packag/cyanide from CLP 16 1 16 :2 1 2 2 1 2 
i 
t;i 
'q I, 

Qualitative organic RAS organics package from CLP including 30 18 1 18 2 1 2 2 1 2 
vapor screening tentatively identified parameters ~. 
with OVA and BNu ;. 

RAS inorganic& package/metals from CLP 18 1 18 ( '2 1 2 2 1 2 

RAS inorganic& package/cyanide froa CLP 18 1 18 2 1 2 2 1 2 

rameters determined for investigative and duplicate samples only. 

( 1> (. ) .. 



TABLE 4-2 (coaUaued) 

IUIIIIUI OP IAULIIIG UD AIIALIIII noGIAII 

la .. atlgatlve QA 8up1ea 
8up1ea Duplicate Blank llatrh 

luple llatria Pield rar .. etara Laboratory rar .. etera ao. rreq. 'l'ota1 llo. Preq. 'fotal lo. rreq. 'l'otal ~otal 

------------- ------------------- ------------------------------------------- -------------------- ------------~------- --------------------
•atural loila- Qualitative ortanic IAI ory::ica packale fro. CLr lac1udiag 30 I 1 I .j. 1 1 1 1 1 1 10 
Wa•t• Boring• vapor acreealag taatat velr ldaati ied par ... tera 

( .. diua) witb OVA aad Blu 
IA8 lnortanica package/•etala froa CLP I 1 I 1 1 1 1 1 1 10 

lAB inorganic• package/cyanide froa CLP I 1 I 1 1 1 1 1 1 10 

Boil Areaa Qualitative ortanic IA8 organic• package froe CLP including 30 u 1 16 ~ 2 1 2 2 1 2 20 
(Low) vapor acreening teatatively identified paruetera !:, 

witb OVA and BIU 
lAB inortanica package/•etala froa CLP 16 1 16 2 1 2 2 1 2 20 

IA8 inorgaeica packag/cyaaide froe CLP u 1 u 2 1 2 2 1 2 20 

Soil Boring• Qualitative orgaalc au ory:nica pa~•J• fro. CLP inclu4ing 30 11 1 11 2 1 2 2 1 2 22 
(Low) •apor acreeniag teatat •ely ldeatl led par ... tera 

wltb OVA aad BIU 
lAB lnortaalca pactage/ .. ta1a froe CLP 11 1 18 2 1 2 2 1 2 22 

lAB lnorganica package/cyaalde froa CLP 11 1 11 2 1 2 2 1 2 22 

1otea rield paraaetera deterained for inveatigative and duplicate aa•plea only • 

. . ' 

) 
( ) 
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4.3.5 Technical Melooranda 

A tedmical neTOrand\D will be prepared upon arpletion of the source 
characterization field work to document the field activities and 
present the findings. 'lhe tedmical meDm"and\D specific to source 
characterization will address, as a mini.nun, the following subjects: 

0 Sanpling and analysis of waste fran pits and borings; 
identification of source areas and type and extent of 
contamination. 

o Sampling and analysis of soil on-site fran CXlll'p)Site and 
grab sanples and soil borings; identification of on-site 
oontaminant levels in soil including areal extent and 
depth, evaluation of contaminant nobility and attenuation. 

4. 4 RI TASK 4 - SITE OIARACI'ERIZATI~ 

'lhe rrost significant migration pathway by whidl contamination at the 
ACS site may migrate is via gromdwater, particularly the upper 
cquifer, which begins at the ground surface. In 1982, four shallow 
(approximately 20 ft. > test wells were installed by the FIT. ~ 
~oundwater ~le collected fran one of these wells "WaS found to 
oontatn subst.alltiar am:>unts of organic chemicals, including benzene, 
toluene, and trichloroethylene. M:>nitorir~g wells, soil boring 
~es, "Water level measurements, permaability tests, and 
geotechnical testing of soil sarrples will be used to dlaracterize this 
migration pathway. Private "Water supply wells will be sampled as a 
precaution for protection of the plblic health and to provide 
information regarding the presence and extent of oontanination in the 
l.a.Jer aquifer, which is the main aquifer used for water suwly in the 
area. 

It is also possible that contaminants are migrating fran the site via 
surface water, either by direct runoff or as a result of grOW1dwater 
discharge to surface water bodies. O:lntamination aCClllUl.ation in 
sediments could be occuring as well. 'lbese enviramental media will 
be sanpled and tested for oontaminai ton. '1he objectives of the 
saJYi>ling program to be implemented within the RI/FS at the Arcerican 
Olemical Service' site in Griffith, Indiana, are as follows: 

o To determine the details of on-site soil stratigra};tly and 
the stratigraphy in adjacent off-site areas. 

o To determine the hydrogeologic conditions in the upper and 
lower aquifers, including vertical and horizontal 
groundwater flow concH tions on-site and in adjacent 
off-site areas. 
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o To determine the oonfiguration of the water table in the 
upper aquifer and the p::>tentiometric surface in the lower 
aquifer on site and in adjacent areas off site. 

o To identify surficial drainage features and flow patterns, 
and characterize the relationship of surface water to 
groundwater on site and in adjacent off-site areas. 

0 To characterize the areal extent and m::>bili ty of 
gromdwater oontamination in the upper aquifer and in the 
....ater supply aquifer on site and in adjacent off-site 
areas. 

o To characterize the extent of surface water and sediment 
contamination on site and in adjacent off-site areas. 

o To determine if gro\llld\eter currently being J;Uiped by 
private wells within one mile of the site is oontaminated 
with priority pollutants. 

-
'!he soope of sanpling activities to be oonducted as part of the site 
characterization activities includes the installation of 40 
groundwater m:>nitoring wells, and oollection and analysis of 203 
samples. Cllemical analysis to detect priority pollutants will be 
performed on 137 samples, of ,.mich 113 are investigative, 12 are 
duplicates, and 12 are blanks. Geotechnical index properties (grain 
size distribution, Atterberg limits, hydraulic oonductivity) will be 
determined for 66 samples, including 6 field duplicates, to 
characterize on-site soil materials. '1he envirOI'lll'el'ltal oedia to be 
sampled include gr~ter, surface water, sediment, soil ;--,rl private 
water wells. '1he sanpling effort is smmarized in Table 4-3, and the 
sampling and analysis program is presented in detail in Table 4-4. 

4.4.1 ft:nitoring Wells and Groundwater Sarrples 

Regional groundwater flow in the vicinity of the ACS site is 
reportedly to the northeast; however, due to several features near the 
site, flow patterns on site are not well defined. A snall creek is 
located one-half mile to the south and the only other najor surface 
water body is the Little Cal\Det River, three miles to the north. 
'lberefore, there may be a local drainage divide through or to the 
oorth of the site. Griffith landfill has also excavated 30 feet of 
soil naterial and is p.m~ping to oontrol the inflowing water, \ltlich 
will also affect local ground\IJElter flow. 

Based on existing subsurface data, the hydrostratigraphy at the site 
appears to oonsist of: 



TABLE 4-3 

SITE OIARACI'ERIZATION SAMPLING EFFCRr 

Investigative Duplicate Blank 

.... ---} 

Gromdwater (GW) 

Surface water (SW) 

Sediment (SO) 

Private Wells (!W) 

Subtotal 

Olemical Subtotal 

Geotechnical* 

I filtered 
I unfiltered 
II filtered 
II unfiltered 

unfiltered 

Geotedmical Subtotal 

Total: 203 

40 
7 

20 
3 

9 

9 

25 

113 

137 

60 

-66 

4 
1 
2 
1 

1 

1 

2 

u 

6 

'0 *Samples for geotechnical testing ex>llected during rronitoring well 
installation. 
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In b:>th the ACS Dr\DI Storage Area and the former Kapic:a Drun property, 
there is evidence indicating that minor drips, spills and leaks of 
various chemical substances did or could have occured. Resulting 
residual contamination of the unsaturated zooe, if there is any 
remaining at this time, would be dispersed throughout relatively large 
areas. O:rnposite soil sanples will be used to provide a general 
dlaracterization of any residual contamination in these potential 
s:>uroe areas. 'lbe Drun Storage Area will be divided into four 
sarrpling areas and the fomer Kapica Dr1.111 property will be divided 
into two sanpling areas. Within eadl sarrpling area, soil will be 
oollected at five discrete sites at two depth intervals - 6 to 12 
inches and 18 to 24 inches. Each soil sanple will be qualitatively 
screened for organic vapors using HNu or OVA. samples will be 
axrp>Si ted by depth within each sampling area. In addition to these 
oomposite samples, grab sanples will be oollected at two specific 
areas - near the former fl:lne incinerator and at the site of a 
spill/fire - at the same depth intervals. 'lhe approximate locations 
of the sanpling areas for the soil area samples are shown in Figure 
4-2. 

4. 3. 4 Soi 1 .Boring Sanples 

~ific data regarding the vertical distribution of residual soil 
oontamination in the Dr\DI Storage Area is needed to a:xnplement the 
general data regarding areal extent obtained fran the soil area 
sanples. 'Ibis data will be collected using six vertically sanpled 
s:>il b:>rings. 'lbe b:>rings will be located on the basis of qualitative 
organic vapor screening perforned during soil area sanpling so that 
attenuation profiles can be developed for a range of near-surface 
CX>l'ltaminant conditions. In each soil b:>ring, sanples fran depths of 
1-1.5 feet, 2-2.5 feet and 4-4.5 feet will be subnitted to the 
lab:>ratory for chemical analysis. '1he awraximate locations of the 
B:>il b:>ring sarrples are shown;,n __ Figure 4:-~·_.. __ -.-

' 
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TABLE 4-4 

IUIUIUI Of IAIIPLliiG UD AIIALYSIS PIOGIWI 

InveaUtathe QA laaplea 
saaplea Duplicate I lank llatrla Saaple llatrh Field Par ... tera Laboratory Paraaetera Ro. Freq. 'lotal .o. Freq. Yotal · lo. Preq, 'total 'total 

------------- ------------------- ------------------------------------------- -------------------- ~------------------ --------------------
Groundwater pB ltAI orr.nica pact•re froa CLP includint 30 fO 1.5 10 6 1.5 ' 6 1.5 ' 'JI 

(LOW) tentat vely identi ted paraaetera t 
··' 
' Specific conductance RAB inorganic• pactage/ .. tala fro• CLP 

filtered aaaplea 
40 1.5 liO 6 1.5 ' 6 1.5 ' 71 

'l'eaperature lAS inortanica packate/aetala and SAS for 7 1.5 10 ,, 1 1.5 2 1 1.5 2 14 
auapended aolida-unfiltered aa•plea 

... 
lAS inortanica package/cyanide froa CLP 40 1.5 60 ' 1.5 ' 6 1.5 ' 71 
filtered ... plea 

Surface lfater pB lAB oryanica pactar• froa CLP including 30 ' 1 J 1 1 1 1 1 1 11 
(Low) tentat vely identi ied paraaetera 

Specific conductance ltA8 inortanica package/ .. tala froa CLP ' 1 J 1 1 1 1 1 1 11 
~filtered ... plea I, 

'l'eaperature RAB inorganic• package/aetala fro• CLP J 1 J :i: 1 1 1 1 1 1 11 
unfiltered aa•plea l' 

Jt 
sedi11ent Jot applicable RAB organica packa9e fro• CLP including 30 ' 1 ' 1 1 1 1 1 1 11 

(Low) tentatively identified paraaetera 

RAB inorganica packate/aetala fro• CLP J 1 J 
~ ' 1 1 1 1 1 1 11 

lAS inorganic& package/cyanide fro• CLP ' 1 ' 1 1 1 1 1 1 11 

Jotea Field paraaeters deterained for investigative and duplicate aaaplea only. 
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TABLE 4-4 

IUIUWll OP IAIIPLIIIG UD AIIALISII HOGMII 

InveaUgative QA 8up1 .. 
Suplee Duplicate Blank llatrla 

Sa•ple llatrb Pleld Par .. etera Laboratory Par .. etera lo. Preq. 'total lo. Preq. 'total lo. Preq. 'total 'l'otal 
------------- ------------------- ------------------------------------------- -------------------- -------------------- --------------------
l.;col:ndwatec p8 JtAS ory:ntca package froa CLP 1nc1udlnt 30 fO 1.5 ao ' 1.5 ' ' 1.5 ' 71 

(Low) tentat vely identified par .. etera 

Specific conductance JtAS inot981lica packate/aetala froa CLP 40 1.5 50 ' 1.5 ' 6 1.5 ' 71 
filtered aaaplea 

'l'eaperature lAS inorganic• package/aetala and 8A8 for 
auapendad aolida-unfiltered .. aplea 

7 1.5 10 1 1.5 2 1 1.5 2 u 

lAS inorganic• package/cyanide froa CLP 40 1.5 60 ' filtered ... plea 
1.5 ' ' 1.5 ' 71 

Surface water p8 lAS organic:• package froe CLP including 30 ' 1 ' 1 1 1 1 1 1 11 
(Low) tentatively identified paraaetera 

Specific conductance RAS inorganic• package/aetala froa CLP 
unfiltered ... plea ' 1 ' 1 1 1 1 1 1 11 

'l'e•peratuce JtAS inorganic• package/-tala froa CLP ' 1 ' 1 
unfiltered aaaplea 

1 1 1 1 1 11 

Sediaent Mot applicable RAS organica package fro• CLP including 30 ' 1 
iLov) tentatively identified paraaetera ' 1 1 1 1 1 1 11 

IWI inorganic:• package/aetala froa CLP ' 1 ' 1 1 1 1 1 1 11 

IWI inorganic• package/c:yanide.froa CLP ' 1 ' 1 1 1 1 1 1 11 

Motea Pield paraaetera deterained for investigative and duplicate aaaplea only. 

) 
( ... ) ' 
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TABLE 4-4 

SUMMARY Of' SAMPLING AND ANALYSIS PROGRAM 

Investigative 
Sa11ples 

Sample Matrix Field Parameters Laboratory Parameter• No. f'req. Total 
------------- ------------------- ------------------------------------------- --------------------
Private Welle pB Acid eatractablea and base/neutral 25 1 25 

(Low) eatractables froa CRL 

Specific conductance Pesticides and PCBs froa CRL 25 1 25 

Teaperature Volatile organics froa CRL 25 1 25 

Metals froa CRL - unfiltered saaples 25 1 25 

cyanide froa CRL - unfiltered aaaplea 25 1 25 

Minerals fro• CRL (acidity, alkalinity, 25 1 25 
chloride, fluoride, sulfate) 

Butrienta froa CRL (a-onia, TIM, 25 1 25 
nitrate-nitrite, ~c, phosphorous) 

Soil-Wells Qualitative organic Atterberg Liaits (ASTJI D Ul8-83) 18 1 18 
(Low) vapor screening 

with OVA and BNu 
Particle Size Analysis (AS'l'll D 422-63) 18 1 18 
sieve analysis 

Particle Size Analysis (AS'l'M D 422-63) 
sieve analysis and hydroaeter analysis 

18 1 18 

Hydraulic conductivity 6 1 6 

IOtea Field paraaetera deterained for investigative and duplicate aaaplea only. 

ASTII aetboda can be found in American Society of Testing and Materials ltlt Annual 
Book of Standards, Volume t.oa, Soil and Rock, Building Stones, pga. 750-765 and 
pga. 116-126 respectively. Laboratory testing to be perforaed by a qualified geotechnical laborator7. 

QA Samplea 
Duplicate Blank Matrh 

Mo. Freq. Total No. Freq. Total Total 
-------------------- --------------------

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 20 

2 1 2 20 

2 1 2 20 

6 
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TABLE 4-4 

SUMMARY OP SAMPLING AKD ANALYSIS PROCitAII 

Inve•tiCJatlYe 
Saaplea 

Saaple Matrh Pield Paraaetera Laboratory Paraaetera Ro. Preq. 'l'otal 
------------- ------------------- ------------------------------------------- --------------------
Private lfella pB Acid extractable• and baae/neutral 25 1 25 

(Low) extractable• froa CRL 

Specific conductance Peaticidea and PCBa fro• CRL 25 1 25 

Teaperature Volatile organic• froa CRL 25 1 25 

Metala froa CRL - unfiltered uaplea 25 1 25 

cyanide froa CRL - unfiltered uaplea 25 1 25 

llinerala froa CIL (acidity, alkalinity, 25 1 25 
chloride, fluoride, aulfate) 

Rutrienta froa CJL ( ... onia, 'l'II:N, 25 1 25 
nitrate-nitrite, tOC, phoaphoroua) 

Soil-lfella Qualitative or9anic Atterberg Liaita (AS'l'M D 4311-83) 11 1 11 
(LOW) vapor acreening 

with OVA and Blu 
Particle Siae Analyaia (AS'l'M D 422-63) 11 1 11 
aieve analyaia 

Particle Siae Analyaia (ASTM D 422-63) 
aieve analyala and hydroaeter analyaia 

11 1 11 

Hydraulic conductivity I 1 I 

late• Pield paraaetera deteralned for inveatigative and duplicate uaplea only. 

AS'l'l aetboda can be found in Aaerican Society of 'l'eating and llateriala 1914 Annual 
Book of Standarda, Volu.e 4.08, soil and aockt Building stonea, pga. 750-715 and 
P9•· 111-121 reapectively. Laboratory teatin9 to be perforaed by a qualified geotechnical laboratory. 

) l 
( ) 

' ... 

QA Saapl .. 
Duplicate Blank llatrh 

llo. Preq. Total Mo. Preq. Total 'l'ohl 
-------------------- --------------------

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 2 1 2 29 

2 1 2 20 

2 1 2 20 

2 1 2 20 

I 
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o An upper aquifer fine- to ooarse-grained sand with fine to 
ooarse gravel, and snall arcounts of peat and silt, about 
20-feet thick 

o An intervening silty clay to clay unit containing 
di SCXX'ltinuous lenses of gravel, 15 to 30-feet thick 

o A lower sand and gravel aquifer, 90-feet thick. 

A fourth soil unit consisting of thick, stiff clay is reported in the 
area, but borings indicate it is absent on site. ~!he dee_per sand and 
gravel unit is the major water supply aquifer in the area. ~!be depth 
to bedrock, which consists of interbedded shales and dolanites, is 
about 130 feet. 

Installation of groundwater rronitoring wells will provide the data 
neede1 to determine the vertical and horizontal directions of 
groundater flow and the horizontal and vertical extent of 
contamination. Also, they will provide better stratigral;ilic and 
geotechnical information concerning sediments under the site. Because 
groundwater is the major contamination concern, 40 JOOnitoring wells 
will be installed as itemized below: 

o Six well-nests consisting of three wells each will be evenly 
spaced around the entire site. Fach nest will have a well 
screened at the water table, another screened at the base of 
the up_per aquifer, and a third well screened in the lower 
water supply aquifer. 

o Foor \'' -.u-nests consisting of two wells eadl will be evenly 
spaced around the _perimeter of the entire site. cne well 
will be screened at the water table, and the other screened 
at the base of the up_per sand unit. cne nest will utilize an 
existing well screened at the water table, and only a well 
screened at the base of the upper aquifer will be installed. 

o Eight single wells, screened at the water table, will be 
installed in major waste dis,~;X>sal or storage areas. 

o Six single wells, screened the entire length of the upper 
sand unit, will be located approximately 1000 feet away fran 
the site. 

'!he three-well nests will provide vertical groundwater flow data 
within the up_per aquifer and between the upper and lower aquifer, as 
well as ,~;X>tentianetric surface data. 'Ihese nests as well as the 
two-well nests will also provide detailed information an the presence, 
if any, of lighter-than-water and heavier-than-water organic 
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oontaminants and their distribution vertically within the upper 
aquifer. Single wells screened throughout the entire length of the 
upper aquifer will also provide data of vertical distribution of 
organics and will aid in defining the extent of contamination. Single 
wells screened at the water table, along with all other wells in the 
upper aquifer, will provide the configuration of the water table and 
direction of groundwater flow. 

<Ale round of groundwater samples will be collected fran all m:xli toring 
wells. Based on the analytical results, a maxi.nu.m of one-half of the 
wells will be resampled. Filtered aliqoots for netals analysis will 
be collected at all sampling locations. U1filtered aliqoots will be 
taken fran five percent of the wells and determination of total 
suspended solids will be perfonned on these samples using Sl\5. 'Ihe 
approximate locations of the wells are presented in Figure 4-3. 

4. 4. 2 SUrface water and Sediment Sanples 

Slrface water drainage fran the site nay contain hazardous 
oontaminants. In addition, a:rltaminated groundwater oould be 
discharging to nearby surface water txxiies - the narsh west of the 
ACS property and the excavated area at the toe of the working face in 
the Griffith Landfill. ~ter that collects in this low area is 
periodically pur1'ped into a nnmicipal sanitary sewer. Contaminants 
oould also be acClltiU.lating on or migrating with sediments that are 
eroded off the site. Samples of surface water and sedim:mt will be 
oollected and analyzed to assess these possibilities. Sampling 
locations will inclooe Treatment Pond 2, the ACS Retention Pond, a 
drainage ditch at the south"WeSt corner of the ACS plant, the narsh, 
ponded water near the Off-Site Drun Contairun:mt Area, the Giffith 
landfill excavatL:~, and three sites along a drainage ditch oonnecting 
the narsh to '1\lrkey Creek. '!be approximate locations of these nine 
pairs of surface water and sediment sanples are shown in Figure 4-4 

4.4.3 Private Water wells Sampling 

A survey as described in Task 2 will be perforned to identify sources 
of drinking water and grO\mdwater utilization within ooe mile of the 
site. Using the data collected during this survey and the information 
generated ooncerning local groundwater flow patterns obtained fran the 
newly installed rroni toring wells, 25 private wells within one mile of 
the site will be selected for samPling and chemical analysis. 'lb' the 
extent possible, these wells will be representative of upgradient and 
downgradient positions, have an even geographic distribution, and 
include users of the upper and lower aquifers. Existing data, 
suggests that the nain areas of groundwater use for drinking water are 
to the south and east of the ACS site. 
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4.4.4 Technical M:moranda 

A technical rrenorandun will be prepared upon completion of the site 
characterization field work to document actual activities and present 
the findings. '!be technical Jlei'Orandmt specific to site 
characterization will address, as a mini..mun the foll0111ing subjects: 

1. Hydrogeologic conditions in the study area; identification 
and characterization of soil stratigraphy and areal 
relationships of soil deposits; identification and 
characterization of hydrostratigraphic units and areal 
relationship; evaluation of groundwater fl0111 systems, fl0111 
directions, flar~ rates and redlarge-discharge distrib.ltion. 

2. Sampling and analysis of water supply wells and 
groundwater; identification of contaminant levels in all 
three hydrostratigraphic units investigated both on and off 
site; evaluation of potential contaminant migration across 
the site boundary and into the water supply aquifer. 

3. Sampling and analysis of surface water and sediment; 
identification of on-site contaminant levels; elevation of 
off-site contaminant ~gration. 

4. 5 RI TASK 5 - FEASIBILITY SIUDY TFSI'ING 

During the development and initial screening of alternatives, 
laboratory and bendl scale studies and JOOdeling nay be needed to 
determine the overall implementability, operability, reliability and 
cost effectiveness of a particular alternative. 

laboratory stooies, pilot scale stooies or supplemental stooies that 
nay be neerled to de~ne engineering design and operating criteria 
for full-scale operation of the chosen technologies are discussed 
below. If laboratory stooies ar~. deaned necessary based oo work 
activities, a separate work plan, scherlule and budget will be 
developed for ISBH and u.s. EPA approval. 'Ibis work plan will be 
~tted in a time frame that maintains steady progress of the 
overall feasibility study. 

4.5.1 Treatability Studies 

Treatability investigations that may be required include: 

o waste fixation technologies to ensure that any 
encapsulation alternatives will effectively provide 
oontail'lriS1t of the wastes locaterl on the site. 
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3. Evaluation - ltt:rlels can be designed to incorporate 
measures of perfornance of the system under stlrly and may 
therefore be designed to produce comparative evaluations of 
performance. MJdeling can project or predict the 
oonsequences of alternative future actions, incllrling the 
oo-actian alternative. 

4 • 5 • 4 Plm1p 'l'es ts 

Purrp tests of the underlying aquifer may be needed in order to 
evaluate the pumping rates required to produce an appropriate drawdown 
radius for contaminant recovery and to establish equilibrhm pumping 
ooncentrations. One or m:>re PlllP tests may be required depending an 
the am:>unt of ccmnunication found between the caluret and Valparaiso 
aquifers. 

Each pump test would oonsist of installation of one pumping well and 
associated piezaneters. Water would be rerroved fran the ptlll>ing well 
wtlile simultaneously m:>nitoring drawdown in the surrounding 
piezaneters. 'Ihe pumping well would be designed and located to be 
suitable for use as future, long-term oontaminant reoovery wells. 
All water ptnnped will be dis,POsed of in acoordance with applicable 
federal, state and local requirements at RCRA approved facilities. 

4. 6 RI TASK 6 - DATA VALIDATIOO 

'Ihe data validation task will be conducted by the Central Regional 
Iaboratory therefore a budget for this task has not been incllrled. 

4. 7 RI TASK 7 - CXNl'AMINANT PA'lliWAY AND TRANSFORT EVALUATIOO 

'Ibis task will involve the identification of oontaminant trans,POrt 
pttlneys. 'lbe ptthways that will be investigated incllrle soil 
(unsaturated zone) groundwater, surface water and air. 'Ihe evaluation 
developed under this task will be used as the basis for the work to be 
oonducted under Task 8 - Ehdangeri'Iel"lt Assessment 
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4.7.1 Unsaturated Soil Zone 

Numerous soil samples will be collected during the on-site remedial 
investigation. 'Dle soil sarrpling survey is described in detail in the 
Sanpling and Analysis Plan <~t No. 16Q-WPl-QA-AZLv-l> and 
sumrarized in Section 4.3 and 4.4 of this N:lrk Plan. 'Dle type of 
infonnation that will be collected used to evaluate contaminant 
path~Nays and transport pathways includes the following: 

0 

0 

0 

0 

0 

0 

'lhe type of contaminants present 

'nle extent of contamination <i.e. , delineation of 
contaminant zones) 

O:r'ltaminant solubilities 

O:r'ltaminant densities 

O:r'ltaminant amenability to soil absorption/adsorption 

Volatility of contaminants _ 

'Ibis type of infonnation will allow a determination to be nade 
concerning what directions (i.e., pathways) contaminants are migrating 
fran various disposal locations on the ACS site. Data will also 
detennine whether the contaminants are being transported through the 
unsaturated soil zone into the ground~Nater or being attenuated in the 
soil • 

4.7.2 Groundwater 

Groundwater sanpling will also be conducted during the on-site 
remedial investigation work. Information gained through groundwater 
sampling will allow delination of the ty{:e and extent of grO\D'ldwater 
contamination both potential on and off site. Specific contaminant 
characteristics, such as solubility and density in conjunction with 
hydrogeologic data, such as soil hydrologic conductivity and 
transmissivity, will allow determination of such items as: 

o Projected direction and rate of contaminant transport in 
the groundater; 

o Estimated volune of contaminated ~NEtter (and contaminants) 
present; 

o Determination of whether contaminants w:mld collect at the 
interface of the aquifer surface and the unsaturated soil 
zone or settle through the aquifer and becx:me concentrated 
along the surface of the underlying bedrock (or even seep 
into the fractured bedrock); 
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o W"lether contaminants ~uld be dissolved (soluabilize) in 
rainwater as it percolated through the soil and be leached 
out and subsequently transported into the underlying 
aquifer. 

4.7.3 Surface Water 

SUrface water sampling will also be oonducted during the remedial 
investigation task. '!his will allow determination of off-site 
migration of contaminants. Migration oould be occurring via one of 
the follc:Ming pathways: 

o Recharge of surface streams with oontaminated groundwater; 

o O::ntaminated stornwater runoff fran the ACS site; 

o Discharge of contaminants fran the narsh area wnidl borders 
the west side of the ACS site. 

Prior to 1974, SOire process wastewaters_ were discharged into the rrarsh 
area west of the ACS site. '!he stream that runs 
through the marsh oould be absorbing oontaminants as it passes through 
the marsh and transporting them off site. In addition to oollecting 
surface water samples, sediment sampling will also be conducted. 

4.7.4 Air 

B:ised on the review of existing information, (e.g., the Hazard Ranking 
System scores) the ambient air is not considered to be a contaminant 
pathway and no air sanpling is proposed. However, during ex· ""vation 
and boring operations planned for the remedial investigation it is 
possible that oontaminated surface soil particles (i.e., fugitive 
dust), and volatile organic emissions fran waste material disposal and 
spill areas will be released in the vicinity of the drilling or 
excavation area. 'therefore, air IrOnitoring for personnel protection 
will be conducted. 

4. 8 RI TASK 8 - ENDANGERMENI' ASSES~ 

An endangennent assessment will be conducted to establish the extent 
to Which contaminants present at the site or released fran the site 
may present a danger to the public health, welfare, or the 
environ.rrent. '!his endangerment assessment will evaluate oondi tions at 
the site in the absence of any further remedial actions, i.e., it will 
constitute an assessment of the "No-Action" remedial alternative. 
'!his endangerment assessment will be conducted oonsistent with the EPA 
draft guidelines and will be of sufficient detail to conform with 
EPA's "Level II" Endangerment Assessment. '!he following eight factors 
will be considered: 
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o ODtaminants found at the site 
o Factors affecting ndgration 
o &lviraurental factors 
o Exposure evaluation 
o Toxicity evaluation 
o &lvirorunental ·impacts 
o Data gaps and reCCIIIreJldations 
o Quality assurance 

4.8.1 Cbntaminants found at the Site 

Infonnation on the identity, quantity, fbysical state, and 
oonoentrations of contaminants found at the site will be smmarized in 
tabular and/or grafbic form and will be used as the basis for the 
transport and exposure IOOdels outlined below. Specifically, data on 
source strengths and ambient concentrations in soil, groondwater, and 
surfaCe water will be s\IIIOarized. (Air is not considered a 
significant exposure pathway at this site.> Special attention will be 
paid to the reliability of analytical data and the tab.llations will 
ordinarily be lindted to those data validated by acceptable woe 
procedures. 

A short list of contaminants of primary concern for hazard evaluation 
will be canpiled. '!his list will include, at a minimum, the following 
oompounds tentatively identified in the soil, surface water and 
groundwater at the site: fbenols, chlorinated ethanes, chlorinated 
ethenes, fbthalates, heavy metals and cyanide. Any other contaminants 
found at or near the site during the Rl will be screened for inclusion 
in this list. In particular, if polychlorinated biphenyls (PCBs), 
pesticides, rna' ~i.e anhydride, methanol or formaldehyde (CXI'Ip>Wlds that 
are known to have been disp:>Sed of at the site) are found at or near 
the site during the RI, these will be given special attention in 
screening. '!he screening of oontaminants will be based on quantities 
present, potential for exposure, and toxicity (using toxicity indices 
such as anbient water quality criteria or unit risks). '!his 
infonnation will be used to derive a hazard index to pennit cnnparison 
and ranking the relative hazards posed by each chemical found during 
the RI. Based on this ranking, a short list of contaminants of 
primary concern will be canpiled, and a preliminary report will be 
prepared for review by EPA and EPA's technical consultants. After 
approval of the short list by EPA, the remainder of the endangerment 
assessment will be limited to consideration of the chemicals on the 
short list. 



1t.lrk Plan 
Alrerican Olemical Service, Inc. 
Section: 4 
Revision: 1 
July 19, 1985 
Page: 4-28 of 38 

4.8.2 Factors Affecting ~gration 

Information on topografby, soil envirOI'll'lel'lt, geological envirOI'll'lel'lt, 
hydrological dlaracteristics, and climate will be sunmarized to serve 
as the basis of exposure roodels, as discussed below. 

4.8.3 Environmental Fate of Oontamdnants 

Physical and dlemical characteristics of cxmtamdnants will be derived 
fran standard sources and will be used to characterize the 
environmental pers5 stence of eadl dlemical, as well as its propensity 
to migrate in various Redia and to transfer fran one madi\Dl to 
another. Specifically, a detailed evaluation will be made of the 
persistence and rrobility of PAHs, dllorinated solvents, and other 
oampounds in soils under the conditions prevailing at the site, 
incltrling their tendency to be sorbed to soils and other naterials 
present at the site, and their tendency to leadl into groundwater. 
'lhis evaluation will also take into account, to the extent possible, 
differences in physical and chemical properties among different 
organic species and will evaluate the potential for differential 
persistence or rrobili ty of the DDre toxic species. 'lhe evaluation 
will take into acrount the presence of hydroca.rborls, phenols, or other 
solvents that nay increase leadling through the clay oonfining layer 
belCM the site. A similar evaluation will be nade of the nobility of 
rretals and of any other oontaminants included in the short list. 

'lhis infornation will be used to generate conceptual and/or canputer 
rrodels of contaminant migration fran the site. Specific routes of 
oontamination that will be roodeled are the following: 

1. Leadli..~ of oontamdnants into the shallow Caltmet Aquifer, 
followed by transport in shallow gromdwater to points 
~ere groundwater discharges to surface water (potentially 
the mrsh west of the site). or to areas ~ere groundwater 
nay be withdrawn for use. 

2. Transport of oontaminants into the deep aquifer (the 
Valpiraiso .Aquifer), with the specific goal of predicting 
oonoentrations of oontamdnants in areas \>here the aquifer 
is used for drinking water supply. 

3. Oontaminated surface nin-off or erosion of oontaminated 
soil particles into surface water drainage. 
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4. 'nle fate of the oontami.nants in off-site surface \leters (if 
the results of No. 3 above indicate potential or actual 
transport of oontami.nants into these \leters>. 'lbese IOOdels 
will take into acoount dilution, degradation, spatial 
dispersion, biological uptake, and biO<XIlcentration in food 
dlains. 

Other routes of transport that will be considered to the extent 
necessary to evaluate their potential significance include direct 
oontact with oontaminated soils by on-site workers and tracking of 
oontaminated soils off site by vehicles, hmans, or animals. 'lbese 
routes need not be JOOdeled quantitatively if semi-quantitative 
calculations show them to be unimportant for exposure of sensitive 
receptors. 

The objective of rcodeling contaminant transport will be to derive 
estimates of anbient concentrations of contaminants both an site and 
off site and hence to esti.rrate exposure by human and wildlife 
receptors. '!he JOOdeling will, therefore, be focused oo areas ~ere 
potential receptors have been identified and need not attempt to 
generate a detailed description of the m:>vanent of low levels of 
oontaminants into rem.::>te areas. 

4.8.4 Exposure Ev.aluation 

In the first stage in exposure assessrrent, the populations at risk 
will be described. For hrman populations, this will include the 
number and distriootion of residents and workers (both on site and off 
site), the demogra~;tlic characteristics of the population, and 
projections for changes in future decades (obtainable fran govei'J'lllel'lt 
and CXIll'lercial sources). At the ACS site, an evaluation will focus oo 
hllltBil exposure via oonsmption of oontaminated grounchater. Any 
especially sensitive populations (children, older person, etc.) will 
be identified. If off-site transport of oontaminants is found likely 
to occur, wildlife populations at risk will be defined using 
infonnation fran goverrunental and private surveys, supplemented by 
focused field investigation, if needed. EPA guidelines and current 
practices will be followed in compiling and presenting this 
infonnation. 
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In the seCXXld stage in exp:>sure assessnent, scenarios for exposure 
will be constructed. 'lbese scenarios will inclooe, at a minimun, the 
following: 

1. Direct contact with CXXltaminated surface soils by present 
or future users of the site. 

2. Current or future consumption or other use of contaminated 
groundwater, if migration of contaminants into ground\eter 
is found to be a significant exposure pathway. 

3. Olnsunption of CXX'ltarninated \eter by wildlife, either 
through groundwater recharge of surface waters or direct 
oontact via surface run-off. 

4.8.5 ~icity Evaluation 

A detailed surrmary of the toxicity of eadl of the oontaminants oo the 
short list will be presented. 'lbese toxicity sunmaries will use the 
reviews in EPA's Arrbient Water Quality Criteria <AWJC> docunents 
p.lblished in 1980 as the initial basis for evaluation and will 
supplement them with 110re recently p.lblished information on toxicity 
and ht.man health effects. For carcinogenic chemicals C inclooing 
specifically PAHs, 'ICDDs, and dlraniun), the toxicity sunmaries will 
refer to subsequent updated assessrrents by EPA's Carcinogen Assessment 
Group <CAG>. O:mputerized literature seardles will be conducted to 
identify any more recent studies that may require consideration and/or 
nroification in hazard assessnent. 

Quantitative assessment of toxic hazards at predicted levels of 
exposure will follow current EPA procedures. For noncarcinogenic 
dlemicals, exp:>Sure data will be c::onpared to established 
no-observed-adverse-effect levels (~) to estircate margins of 
safety. Fbr carcinogens, exposure data will be CXI'IIbined with 
estimates of "unit risks," 'Whidl are calculated using the linearized, 
nulti-stage dose-response nodel. . In roth cases, the variability or 
intermittency of exposure will be taken into account. 'lhe results 
will be canpared and presented using a matrix approach. Potential 
endangerment will be considered present if, for any identifiable 
p:>pulation group, the calculated p:>pulation risks are greater than 
levels generally regarded as of ooncern ( 10-6 or l0-5, 
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depending on cirC\.11\Stances > or the margins of safety are less than 
those usually oonsidered adequate. 

'lbe potential for synergistic effects will also be evaluated. 
Accordingly, special attention will be paid to circumstances in ~ich 
sequential exposure to chemicals might occur. 

4.8.6 Environmental Impacts 

In addition to the brief description of any past incidents specified 
in EPA's outline, the likelihood that the chemicals released at the 
site will have substantial effects on vegetation or wildlife will be 
assessed by cooplring the predicted ambient oonoentrations of 
oontaminants with those known to be toxic to test species. 

4.8. 7 Data Gaps, Recallleodations, and Questions 

'Ibis section of the Endangered Assessment will define data gaps and 
questions, and may include recmmendations for further site 
investigation, if data gaps are of such nature that endangered 
assessment cannot be finalized without further site investigations. 

4.8.8 Quality Assurance 

The Ehdangentelt Assessment will be resed exclusively on analytical 
data that have been subjected to approved OAIOC procedures, unless 
there is specific reason to make an exception (e.g., if the only data 
available are unvalidated or partially validated). In addition to 
woe for the analytical data, the results of transport rrodeling, 
exposure assessnent, and toxicity assessrrent will be subject to 
Quality Assurance. 'Ibis will include, at a mi.ninun, review of the 
assessments by an independent scientist with qualifications and 
experience not less than those of the project nanager and independent 
checking of a 10% sample of calculations and citations. 

4.9 TASK 9 - REMEDIAL INVESTIGATIOO REKm' 

4. 9 .1 DRAFT RI REroRT 

After consultation with U.S. EPA and ISBH, a draft rem:dial 
investigation report will be prepared to oonsolidate and summarize the 
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data obtained and doc\nented in previously prepared technical 
merooranda during the remedial investigation. 

'lbe proposed Remedial Investigation Report Table of Cbntents is shown 
below: 

1.0 

2.0 

REMIDIAL INVFSI'IGA.TICN REPORT 
TABLE OF CXNl'ENTS 

FXEXlJI'IVE SlJoJloWtY 

OBJEX:TIVES 

BACKGROWD 

3. 0 INVESTIGA.TION MEI'HOOOWGIES 

4.0 INVESTIGA.TION MTA PRESENTATION 

5.0 INVESTIGA.TION ANALYSIS 

APPENDICES 

'lbe RI will provide the site dlaracterizat1on, a surrrrary of data 
oollected and the conclusions of the site investigation analysis. 'lbe 
draft report will be subnitted for U.S. EPA and ISBH review. 'lbe 
following is a surrmary of the draft RI report CX)I'ltents. 

o EXEOJI'IVE 5{HWtY 

'lbe executive 8\miBrY will provide a oondensed overview of 
the report. 'lbe folliBt of the executive 8\mniUY will 
follow the sectioos of the report. '1be important 
charcteristics and findings will be briefly presented. 

o OBJECI'IVES 

'!be objectives section will state the overall objective of 
the RI and delineate the specific objectives of each of 
the samplings, investigations, and studies perform:rl. '!be 
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order of the specific objectives will be set by the 
chronology of the RI. 

o BACKCR>t:JID 

0 

0 

0 

ihe background section will provide the infornation 
obtained in the initial site characterization. 'Ibis 
sectioo will provide an overview of the past and current 
activities at the site up to the RI Phase. 

INVE:::,~IGI\TIOO MErnOOOIOOIES 

'lhe investigation nethodologies section will provide the '-" 
basic methods used to obtain the data and infonnation that 
is used in the investigation analysis. 'lhe order of 
presentatioo of the nethods will follCli'AY the order 
presented in the objectives section. Specific 
methodologies will in sare cases be presented in the 
appendices. Separate subsections should be provided for 
each sampling, investigation or stu:3y performed. 

INVESTIGI\TIOO DATA PRESENrATIOO 

'lhe data will be described as raw data for this section. 
'lbe findings of each saJti'ling, sttrly or investigation will 
be presented. '!he basic data will be presented in 
appendices Where appropriate. 

INVESTIGA.TICN ANALYSIS 

'lbe investigatioo analysis will provide the oonclusioos 
drawn fran the data presented in the previous sectioo. 
'lbe first subsection will provide the overall oonclusioos 
drawn fran all the sar~i;>lings, studies, and 
investigations. Specific analyses of the individual sets 
of data will follow the order previously set. ' 

4.9.2 Agen£Y Review 

Two ex>pies of the draft RI report will be sul:rnitted to u.s. EPA and 
ISBH for review. Agency ccmnents will subsequently be incorporated 
into the OOcume.nt. 
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Upon cxxnpletion of agency review, a meeting will be held anong the REM 
II project team, u.s. EPA project staff and representatives of ISBH. 
The purposes of the meeting are as follows: 

o To discuss the CXJntents of the remedial investigation 
report. 

o To determine the remedial action objectives. 

0 To identify alternative operable units and associated 
remedial actions to be addressed in the feasibility study • 

A list of operable units and potential remedial actions will be 
prepared by the project team prior to the meeting to provide a basis 
for the discussion. 

On the basis of the review neeting, a revised draft remedial 
investigation report will be prepared to include U.S. EPA and ISBH 
review cc:mrents. A plblic meeting will be held at this tine. 
Cbmmunity Relations Activities are discussed separately in section 
4.11, camu.mity Relations Support. The_ scope of the feasibility 
study, as presented in this work plan, will be reviewed and nodified 
as appropriate to inoorporate the results of the review neeting. 

4.9.3 Public Meeting 

A public neeting will be conducted by EPA or ISBH to present the 
important findings of the remedial investigation and alternative 
proposal for considerations at the ACS site. The purpose of this 
meeting will be to inform the concerned citizens regarding pJ 'tns for 
rrdtigating hazards existing at the site and to solicit comments for 
possible inclusion in the final remedial investigation report. The 
plblic meetings are further discussed in section 4.11. 

4.9.4 Final Remedial Investigation Report 

Following the plblic meeting, a Final Remedial Investigation Report 
will be prepared to include the comments brought up during the_ public 
rreeting. 
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4.10 TASK 10- EPA-DES!~ AcriVITIES 

No special activities have been designated by the u.s. EPA for this 
project. 

4 .11 TASK 11 - cn+ruNI'IY RErATIOOS SUPKlR'l' 

D.lring the remedial investigation, REM II ccmm.mity relations staff 
will assist with implementation of the approved cxmnunity relations 
plan for the Arcerican Olemical Service site, as requested by EPA. 
'Ibis assistance will inclooe the following subtasks: 

4.11.1 Oommunity Relations Document 

Under this subtask, a "kick-off" fact sheet announcing the initiation 
of the remedial investigation for the site will be prepared. 

4.11.2 Public Meetings 

Support for the RI public meeting will entail publicizing the public 
meeting through newspaper ads and assisting with other media needs, 
such as subscribing to the local Griffith newspaper. 

4.11.3 Support Activities 

Technical staff support for community relations will be provided as 
needed and is expected to inclooe attending plblic neetings, providing 
input to fact sheets, and reviewing fact sheets. 

4 .U RI TASK l r - QUALI'IY ASSURANCE 

4.12.1 $ystems Audits 

Per the REM II ()Jality Assurance Program Plan, all projects will 
receive a system audit. 'Ibis a~it will be conducted by the Regional • 
Quality Assurance O:x>rdinator. '!he objective of the system aooi t is 
to ensure that all QC dlecks are being perform:rl as the project 
progresses. 

4.12.2 Performance Audits 

'!be REM II Quality Assurance Program Plan sti~lates that performance 
audits be conducted oo all enforcanent lead projects. Performance 
audits will be oonducted by the NPID. A performance audit is roore 
rigorous than a system audit and entails an audit team visiting the 
field to actually observe that prcper QC procedures are being followed 
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(rather than just verifying that 0:: checks are being rrade and required 
ooC\.Ineflt ~ sign-offs are being made). 

4 .13 RI TASK 13 - TEXliNICAL AND FINANCIAL MANAGEMFNl' 

Project Administration enOCJ1l)asses the following subtasks: 

0 

0 

0 
0 

Technical review and oversight 
Financial review and oversight 
Meetings 
Technie&l and financial reporting. 

Technical review and oversight inclooes the technical direction and 
nanagement provided by the Regional Manager and the Site Manager to 
the site team from project initiation to completion on topics that are 
not task-specific. 

Financial review and oversight includes the monitoring of budget 
status 1 and internal team rebudgeting 1 as necessary 1 depending on the 
level of effort provided by the project team. It also includes 
monitoring work efforts and forecasting_of budget and nanpower to 
schedule the personnel needed for the project. 

4 .13 .1 Technical Reports 

Reporting incltrles the efforts involved in preparing the required 
monthly technical and financial progress reports and a:xnputer inp.1t 
forms requested by u.s. EPA. 

'1\«> types of DDnthl_y progress reports are required. 'lbese are: 

o Technical Progress Report 

o Financial Management Report 

Technical Progress Report will include the foilowing: 

o Site identification and activity 

o Status of work tasks and progress to date with percent 
of completion defined 

o Difficulties encountered or anticipated during the 
reporting period 

o Actions being taken to resolve problem situations 

o Key activities to be perfornm in the next month 
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o Olanges in persoonel. 

'lhe IOOnthly progress report will list target and actual cxxnpletion 
dates for each activity, inclooing project cxxnpletion. 'lhe report 
will also include an explanation of any deviation fran the milestones 
in the work plan schedule. 

4 .13. 2 Financial Reports 

'lhe financial nanagement report will inclooe the following: 

o Actual costs for direct labor, expenses and 
subcontracts expended each month during the reporting 
period, including base fee 

o ClDnllative costs and direct labor hours fran contract 
inception through the reporting period date, including 
fee 

o Projection of costs for oampleting the project, 
inclooing an explanation of any significant variations 
fran the planned cost 

o Projected versus actual expenditures (plus fee) and a 
oomparisoo of actual versus planned direct labor hours 

0 Projection of costs through completion. 

Four copies eadl of the Technical Progress and Financial Managerent 
reports will be distributed IIDilthly as follows: 

Contract Officer/Project Officer 
(EPA Head:Jua,rters> - 2 oopies 

Regional Project Officer - 2 copies 

4.13.3 Document Control 

All doci.Irents will be filed with proper docurent mnnbers acoording to 
the guidelines issued by the U.S. EPA and the REM II docunent oontrol 
system. 

4.13.4 Meetings 

Monthly neetings, general and nanagement in nature, will be held to 
provide progress updates on work being oampleted at the site and as 
necessary to revise the future scope or direction of the project. 
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sea'IOO 5 

FFASIBILI'IY Sl'lDY SX>PE OF K>RK 

5 .1 TASK 1 - PRELIMINARY REMEDIAL ALTERNATIVE DEVELOPMENT 

'!he feasibility study will consist of identification, developnent and 
evaluation of alternative remedial action plans based an engineering 
feasibility, environmental i.nplcts and oosts for the selection of an 
alternative or canbination of alternatives that are oost effective, 
reliable, implementable and mitigate the hazards present at the site. 

The development of alternatives will require definition of remedial 
response objectives, identification of remedial technologies, and 
identification and development of remedial alternatives. 

Remedial action objectives for the site will be established and 
reviewed by u.s. EPA. 'lhese objectives will be based on the 
endangerment assessrent developed for the Arcerican Olemical Services, 
Inc. Criteria for neeting these objectives will be developed in close 
a::msul tations with the U.S. EPA and ISBH to assure that cleanup 
objectives at the site are net. 'lhey will include cx:mpliance with 40 
CF.R 300.68 of the National Contingency Plan, u.s. EPA interim 
guidance, input fran the U.S. EPA. applicable federal and/or state 
laws, oonsideration of existing levels of contamination, and risk 
factors for identified sources, pathways and receptors. 

5.1.1 Remedial Alternatives Identification 

'lhree types of response will be considered: (1) source oontrol: (2) 
oontrol of oontaminants which have migrated off-site; and (J) raooval 
and off-site treatrrent and disp>Sal of either the source tenn or 
oontaminants that rray have migrated off-site. 

For each type of resfX)nse required, alternative resfX>nse actions will 
be identified. For each al temati ve respanse action, implenentation 
technologies will be identified and screened. If nore than one type 
of resfX)nse is involved, alternatives will then be formulated 
oombining response actions (q>erable units) to form alternatives that 
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address the CCI'Ii'lete site. '!be set of alternatives derived fran the 
process will cover the following categories. 

o Alternatives specifying off-site storage, destruction, 
treabnent or secure disposal of hazardous substances at a 
facility approved under ~. Such a facility must also · 
comply with all other applicable EPA standards (e.g., 

0 

Clean Water Act, Clean Air Act, TSCA> 

Alternatives that attain all applicable or relevant 
federal p.lblic health and envirorurental standards policy 
or guidance 

o Alternatives that exceed all applicable or relevant 
federal public health and envirorurental standards or 
guidance 

o Alternatives that maet CERCIA goals of preventing or 
minimizing present or future migration of hazardous 
substances and protect h\.1'1\atl health and the environment, 
but do not attain the applicable or relevant standards 

o No Action 

Developnent of alternatives includes establishing criteria and 
standards for alternatives that do not fully comply with existing 
regulations and standards. 

5.1.2 Ldentification and Screening of Technologies For Implementation 

Remedial technologies capable of maeting the remedial response 
objectives for the site specific cleanup requirements will be 
identified, described and listed for assembly into a set bf viable 
alternatives. Applicable technologies will be based on the nature of' 
the contamination at the site, including the geology and hydrogeology; 
technical literature; and the experience of REM II team members. '!be 
technologies identified will be on a media-specific basis (i.e. 
groundwater, soil etc.) as well as interrelationships between media. 

5.1.3 Definition of Alternatives/Operable Units 

As discussed in Section 5.1, if rore than one type of resonse is 
involved, alternatives will be fornulated cx::mbining response actions 
into operable units to form alternatives that address the entire site. 
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A technical menorand\D will be prepared whid'l presents the results of 
the preliminary remedial alternative develo~t. 'Ibis nerooraildum 
will be subnitted for Aqency review and approval. Approval of the 
technical rnerrorandum will be required before proceeding to the next 
task, whid'l is Remedial Alternative Screening. 

5.2 FS TASK 2 - REMEDIAL ALTERNATIVE scm:miNG 

'Ihe alternatives developed in Section 5.1 and approved by u.s. EPA and 
ISBH will be further evaluated in this task. '!he purpose of screening 
will be to eliminate alternatives that are clearly not feasible or 
appropriate and will be based primarily on engineering judgement. 

Criteria to be incl\Xled in the evaluation will include: 

o Technical Feasibility. 

o Environmental and public health considerations. 

o Institution considerations. 

0 ().:)st. 

5.2.1 Technical Feasibility Screening 

'Ibis level of screening is to eliminate those alternatives that are 
not based oo proven technology or are not canpatible with site and 
"lB.Ste source CXlllditions including alternatives that might be difficult 
to construct under site conditions. 

5.2.1.1 Technical Reliability 

Teclmical reliability will be evaluated based on available literature 
and REM II Team experience. Proven technology will be given a. higher 
evaluation rating than newer unproven technologies that may give the 
same or marginally better results. 

5.2.1.2 Implementation Screening 

Rerredial action plans will be evaluated based on irnplE!ITelltabili ty, 
reliability and operability of ead'l cxxrp:x1ent technology that oomprise 
the alternative plan. An implementable alternative is one that nust 
be able to be successfully awlied or accx:mplished in a reasonable 
time frame. A reliable alternative is one that nust be dependable and 
proven (not state-of-the-art) • An alternative that is operable nust 
be both practical and feasible. 
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5.2.2 Environmental and Public Health Screening 

'lhe pupose of this screening is to eliminate alternatives with 
significant adverse impacts or that do not adequately protect the 
environment, public health, or -welfare. 

5.2.2.1 Environmental Screening 

'lhe goals of a remedial action include: 

0 To mitigate impacts upon air, surface water or 
groundwater quality. 

o To minimize or eliminate groundwater and surface water 
oontamination. 

o To create minimal impact upon soil. 

If these goals can be met by the remedial alternatives, they wi 11 be 
oonsidered to be protective of the envirooment. '!hose remedial 
alternatives that exceed these goals will be rated higher than those 
that minimally meet or cannot meet the selected goals. 

Analysis of environmental effects resulting from the ~lementation of 
a rem:rlial strategy is also an ~rtant evaluation factor. 'lbe 
purpose of the remedial action is to rectify existing and potential 
negative enviraunental impacts. Alternatives that create additional 
long-term impa.cts will be avoided. By oonsidering and minimizing 
enviroomental effects that may result from each alternative, response 
objectives will be met and public welfare and the enviroornent will be 
protected. 

'!bus, alternatives will be evaluated to determine the extent to ~ich 
they will oontrol the source of .C911tamination and to determine if the • 
alternatives will result in adverse envirorurental impact. For 
instance, the risks of m:>ving wastes off site oould be an 
environmental risk in sooe circumstances. 'lhose alternatives that do 
not adequately oontrol the source of contamination and result in 
significant adverse impa.cts will be eliminated from further 
oonsideration. 

5.2.2.2 Public Health Screening 

Groundwater is the primary factor of ooncem for public health at 
American Olemical Services, Inc. 'lberefore, public health advisories 
and state standards shall be used, with appropriate adjustment in 
evaluating alternatives. 
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5.2.3 Institutional Considerations 

'lbe purpose of this screening is to eliminate alternatives that do not 
adequately conform to institutiaonal standards such as R~ 
cxxnpliance, worker health and safety and state and local permits and 
oodes. Included in this analysis will be consideration of cxxrmunity 
relations/operations issues. 

5.2.4 Oost Screening 

'!be remedial action program for the Alred can Olemical Services site 
must not only be technically capable of addressing the environmental 
concerns, rut it must also be implemented and operated in a 
cost-effective manner. For cost effectiveness screening, the cost of 
all applicable technologies can be cx:xnpared using the following cost 
factors: 

o Capital costs. 

o MOnitoring costs. 

o Operation and Maintenance costs. 

'!be purpose of the cost analysis will be to provide a basis for 
cxxnparing the economic features of various remedial action 
alternatives. 'lbese costs will be based on site specific conditions 
such as, the extent of soil contamination, and will also consider 
costs specific to on-site or off-site disposal options. For initial 
screening purposes, the costs will be estimated with an accuracy of 
±100 percent. 

'lbe ratio of capital costs to the m:>nitoring and naintenanoe msts 
will be considered. Capital msts are encountered during the 
implementation phase for remedial action, rut m:>ni taring and 
maintenance costs continue during the p:>st-closure phase (design life 
typically 30 years). M:>nitoring and maintenance operations can 
represent a substantial p:>rtion of the cost of remedial action 
strategy, depending on the alternative chosen. 'Ibis is particularly 
true for treatment options, such as groundwater treatment. 
Strategies requiring significant maintenance and IIl)nitoring will be 
avoided; however, sc:me level of IIl)nitoring and maintenance will be 
required to evaluate the effectiveness of the remedial action. 

An alternative that has higher oosts canpared to other alternatives 
and that does not provide substantially greater health or 
environmental benefits will be excluded from further consideration. 

To ensure that these criteria are uet, emphasis will be placed on 
proven technologies for actions to mitigate contamination on and 
migrating from the Anerican Olemical Service site. 
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A technical netDrandl.lll will be prepared which presents the results of 
~e Remedial Alternative Screening. '!his nemorand\D will be subnitted 
for Aqency review and approval. Approval of the tedmical IIIE!IOOrandum 
will be required before proceeding to the next task, which is Remedial 
Alternatives Analysis. 

5. 3 TASK 3 REMEDIAL ALTERNATIVE ANALYSIS 

O'lce u.s. EPA and ISBH have reviewed, c:amented and approved the 
initial screening activities described in the technical memorandum, a 
detailed investigation of the preferred remedial action alternatives 
will be initiated. 

'lbe follOltling items will be considered in the evaluation: 

o Technical Feasibility Analysis. 

o Public health analysis. 

o Ehvirorunental Assessment. 

0 Institutional Analysis. 

0 Cost Analysis 

5.3.1 Technica~ M"easibility Analysis 

'lhe detailed descripition of alternative remedial action plans will 
include following technical considerations: 

o A description of the renedial technologies for each 
alternative will be developed. 'Ibis will include 
verbal descriptions as well as conceptual drawings 
and/or process flow sheets of each aspect of the 
technology, such as waste treatment, contaminated 
ground\leter treatment, etc. 

o §pecial engineering considerations required to 
implement the alternatives will be identified. 'Ibese 
items could include evaluation on a pilot scale basis 
to determine the applicability or other additional 
studies required before proceeding with final remedial 
design. 

o cperation and maintenance requirements of the 
oampleted remedial alternative will also be 
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identified. 'lhe description will highlight the type 
and frequency of operation and maintenance 
requirements. 'lhis will allow for state input on the 
desirability of each alternative since ultimately, the 
State of Indiana will be responsible for the operation 
and naintenance of the rem:rlial technology. 

Monitoring requirements 
Monitoring activities needed for the selected remedial 
alternative will be similar to the R~ post-closure 
rronitoring and mintenance requirements. 
M:lni tor ing is also needed, at least in the short term 
to determine that grounch.ater oontamination is 
mitigated. 

Off-site disposal needs and transportation plans 
will be identified for each alternative. waste 
characterization will determine the types of off-site 
facilities that would be required for disposal. Fran 
this inforrration, facilities available to handle these 
materials can be identified.- Recamendations of 
suitable sites will be requested fran ISBH. In 
addition, transportation plans will be developed for 
the local area. Generally transportation plans are 
developed only for the local area and will identify 
transportation routes to major interstate highways for 
transportation of waste to be managed off site. 

o Terrporary storage requirements will be identified. 
'Ibis D&y include storage of waste mterials or 
wastewater before transport fran the site. Any 
temporary storage facility will be designed to 
minimize the potential for environmental impacts. 
'Ibis may require the erection of a temporary building, 
pads for run-oo diversion, runoff collection or other 
actions. Any temporary storage requirements will be 
identified for each alternative. Also included will 
be a description of the length of tine a waste may 
re.rrain in storage and the max.intun quantity of material 
that \IIOuld be in storage at any one time. 

o Safety requirements unique to implementation of 
specific plans will be identified. a:>th on and off 
site health and safety will be considered. Safety 
ooncerns will be addressed for both during and after 
the cleanup action. 

o Ft>tential for Phasing. A description of how the 
alternative could be phased into individual operable 
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units will be prepared. 'lbe descriptioo will include 
a discussioo of how various operable units of the 
total reuedy could be ~lenelted incii vidually or 
grouped to result in a s1gnificant improvement to 
public health, the envirooment or cost savings. 

5.3.2 Public Health Analysis 

'nle Ehdangement Assessm:mt described in Task 8 of the RI will 
oonstitute the Ehviroomental and Health Assessm:mt of the "No-Action" 
alternative. For each of the other alternative remedial actions 
considered in the FS, a parallel assessm:mt will be conducted to 
evaluate the extent to which each alternative reduces or eliminates 
the endangerment to public health, welfare, or the envirooment. For 
each alternative, the extent to which the remedial action will reduce 
the source strength and/or the propensity of the contaminant to 
migrate will be estimated. 'lbe results will be used to estimate the 
extent to which exposure <and hence risk> via each ex);X>sure pathway 
will be reduced. 'lbe results will be presented in a tabular or matrix 
fashion to facilitate oanparisons am:ng alternatives. Any 
alternatives that fail to meet applicable enviroomental standards or 
that fail to reduce risks to an acceptable level will be identified. 

5.3.3 Environmental Assessment 

A focused assessment of the envirCX1Il'erltal impacts will be performed 
for each of the remedial alternatives which are evaluated in detail. 
'!he assessment wi 11 address the environnental impacts of these 
alternatives and will identify neasures to be taken during the design 
and inplementatioo to mitigate any adverse effects that nay occur fran 
implementation of the alternative. 'Ibis enviraunental assessnett will 
also identify any physical or legal oonstraints that will impair or 
affect the ability to implenent each of the alternatives. Canpliance 
with CERCIA, RrnA and, in particular, the National Cbntingency Plan, 
will also be evaluated in this environmental assessment. 

'Ibis action is not being taken under the National Ehvironnental Policy 
Act. Its scope is considerably less and is focused on any impact that 
will be created in alternative implementation. 'Ibis assessment also 
identifies impacts to public health, welfare or the envirc:xment if the 
"no action" alternative is chosen. 'Ibis is the result of the risk 
assessment undertaken in the RI. 'lbe assessment will provide a basis 
for cxxnparison of improved benefits to public health, welfare and 
environment that would result fran implementation of other remedial 
action alternatives. 
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Technical feasibility and cost-effectiveness do not necessarily 
insure implementation. 'lherefore, institutional factors nust be 
ronsidered in the evaluation and selection of the remedial action 
strategy. 5are of the factors that should be considered include: 

o Public acceptance. 

0 Needed pennits or licenses. 

o Zcning or other land use ordinances. 

o Identification of long-term management agencies. 

Permits and licenses will be required by state or local units of 
goverrunent. 'lbese can include wastewater discharge permits; 
processing, landfill, or transportation licenses; and construction or 
~ration permits. Zoning or other land use ordinances can also 
impact this assessrrent and implementation of remedial action 
alternatives. Existing zoning, as well- as m:xUfication of ordinances, 
nay impact the proposed strategies. 

IDng-term management agencies nust be identified by the State during 
the feasibility stooy. 'Ibis agency (state or local> will be required 
to implement the long-term 10011itoring and maintenance program. '!his 
will include funding, staffing, <XX>rdinating, and keeping rerords on 
rronitoring the site groundwater; maintenance and security; and 
long-term care ex>sts. As such, the long-term management agency should 
be identified by the State durii&g the feasibility study process and 
should have inp.1t in selection of the final alternative. 

In addition to these criteria, an important factor in the selection of 
the preferred remedial action a1 ternati ve is the assessrrent of 
potential risks associated with its implementation. Risk assessment 
for each potential action will be considered in this evaluation. 

By adding an institutional factor analysis and risk assessrrent. 
analysis, additional information on the linplementability, reliability 
as well as the plblic acceptance of the chosen renedial alternative 
can be obtained. '!he resulting output after the canpletion of this 
task will be identification of a reoammended alternative(s) for 
linplementation. 

5.3.5 Cost Analysis 

A cost analysis will be developed for each of the remaining 
alternatives. 'Ibis analysis will be IIDre definitive than cost 
effectiveness analysis in the screening of alternatives, and will fall 
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an the range of -30% to +50% accuracy. Each oost item will be 
identified and costed in 1985 dollars. An agreed-upon interest rate 
will be used in determining the present worth oost of those portions 
of the projects that nay extend over time, such as fUII>ing and 
treatment of groundwater and long-term noni toring of the site up to 
three years. In addition to the present worth oost, annual operation 
and maintenance oost will be developed for each alternative. 

5 • 3 • 6 Technical Mem:>randum 

A tedmical llSTOrandun will be prepared which presents the results of 
the Remedial Alternative Analysis. 'nlis llSTOrandum will be sutmitted 
for .Agency review and approval. .Awroval of the technical nerorandum 
will be required before proceeding to the next task, which is 
Comparative Evaluation of Acceptable Alternatives. 

5. 4 FS TASK 4 - OlvtPARATIVE EVAUJATIOO OF ACX:EPl'ABLE AL'I'mNATIVFS 

5.4.1 Technical Considerations 

Once the detailed developnent of the alternatives has been CDI'Opleted, 
a final ccrrparison of these re.m::!dial action alternatives and their 
oompooent technologies will be oonducted. 'lhe evaluation criteria 
will incltrle: 

0 Reliability. 

o Irrplanentability. 

o Ehvirooneltal Effects. 

5.4.2 Incranental Benefits - Cost Analysis 

Value engineering will be utilized to compare the alternatives. 'nle 
nost oost effective reCXJ'IIrendation will result fran a detailed 
evaluation of the alternatives. Each of the alternatives will be 
ranked. EXcept for cost, all other criteria are subjective in nature. 
To evaluate these subjective factors, a weighting systan will be 
developed and will be used to objectively canpare all alternatives. A 
sunmation of the values for each alternative provides a general 
ranking of its potential application. 

5.4.3 Institutional Considerations 

Institutional factors such as public acceptance, needed permits or 
licenses, zoning or land use ordinances, and identification of 
long-tenn management agencies will be c:::xx1sidered factors and included 
in the detailed developnent and evaluation of alternatives. 
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5. 4. 4 EhvirOI"llllantal Inpacts of Inplerrentation 

Upon completion of detailed analysis of remedial alternatives, 
envirOI'Ureiltal impacts will also be CX>J'lsidered in the final ccmparison. 
Cbmpliance with CERClA, RCRA, and the National CDntingency Plan will 
be a requirement in the possible ~lamentation of any alternatives. 

5.4.5 Impact ~tigation 

'!be percent of impact that an alternative will have on existing or 
potential problems will also be a factor oonsidered in the final 
comparison of alternatives. 

5. 4. 6 Technical Mem:>randl.ml 

A technical mem:>randum will be prepared ~ich present the results of 
the Remedial Alternatives Analysis. 'Ibis nerorandum will be sutmitted 
for agency review and approval. .Awroval of the technical neoorandum 
will be required before proceeding to the next task, which is 
preparation of the Feasibility Study Report. 

5. 5 TASK 5 - FFASIBILITY S'IUDY REPCRl' 

5.5.1 Draft Feasibility Study Report 

A proposed table of oontents for the feasibility study report is shown 
in Table 5-l. '!be draft report presenting the results of evaluation 
oonducted in tasks described in Sections 5.1 through 5.4 will be 
prepared. en the basis of the entire evaluation process, one 
alternative or a combinatioo of alternatives will be recntuended for 
oonsideration in the oonceptional design. 'lbe draft report will be 
sutmitted to u.s. EPA and ISBH for review. 

5.5.2 Draft Feasibility Study 

Following receipt of review comments, a revised feasibility study 
report will be prepared inoorporating the Agency's cxxments on the 
plan. ~ oopies of the report will be sul::mitted to ISBH and U.S. EPA 
for final review. 

5.5.3 Public Hearing 

A three week c:x::mrent period will be held on the revised draft 
Feasibility Study report. A public meeting will be held during this 
period to receive c:x::mrents and questions on the recxxmended remedial 
alternatives. A responsiveness sumnary will be prepared following 
this plblic c:x::mrent period (REM II support for these activities is 
discussed in Section 4 .11 > • 
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TABLE 5-1 

FEASIBILITY Sl'lDY REPCRl' 
TABLE OF CDNTENTS 

EX.EOJI'IVE St.Ho1ARY 

1. 0 INTR:>DUCTION 

2o0 

3o0 

4o0 

1ol SITE BA.CK~tm !NR)RMM'IOO 
1o2 NATURE AND EX'l'ENI' OF PROBLFM 
1. 3 OBJB:TIVES OF REMEDIAL ACriON 

INITIAL SCREENING OF REMEDIAL AcriON TEOiNOIOOIES 

2 ol TECHNICAL CRITERIA 
2 o 2 ENVIRCNMENTAL/PUBLIC HFAI.,'ffi CRITERIA 
2. 3 INSTIT1Jl'IOOAL CRITERIA 
2 o 4 Ol'Hm SCREENING CRITERIA 
2 o 5 CDST CRITERIA 
2 o 6 DEVELOPMENT OF REMFDIAL ACI'ION ALTERNATIVES 

REMEDIAL A~ION ALTERNATIVES 

3o1 ALTERNATIVE 1 (No Action) 
3 o 2 ALTERNATIVE 2 
3o3 ALTERNATIVE N 

DETAI.LED ANALYSIS OF REMEDIAL ACI'ION ALTmNATIVES 

4 .1 <DST ANALYSIS 
4 o 2 ~-CDST CRITERIA ANALYSIS 

4o2.1 Technical Feasibility 
4.2.2 Environmental Evaluation 
4.2o3 Institutional Requirements 

4 o 3 CDST-.EFFECI'IVENESS ANALYSIS 

4o4 PUBLIC HFAL'IH ANALYSIS 

5 o 0 RE:O::MiEND.ED REMEDIAL AcriON 

6.0 CDN~ DES!~ 

APPJ:NDICES 
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Final feasibility study report will be prepared following the 
oampletion of the EPA decision documentation process. Revisions 
arising out of this process will be incorporated into the final 
feasibility study report. 

5.6 FS TASK 6 - DECISION DOC.lMENT PREPARATION ASSISTANCE 

5.6.1 PRP Negotiation Briefing Document 

'!be REM II team will provide assistance to the u.s. EPA in the 
preparation of the PRP Negotiation Briefing Document to be s~tted 
to the regional administrator. 

5.6.2 Decision Document Preparation Assistance 

'lhe REM II team will provide assistance to U.S. EPA in preparing a 
draft and final decision documents based on the information obtained 
in previous tasks. 

5. 6. 3 SLmnary of Remedial Alternative Selection 

'lhe REM II team will provide assistance to U.S. EPA in preparing a 
SI.ID'IIaiY of the selected remedial alternatives to accx:.:mpany the 
decision oocuments. 

'lhe REM II team assistance for the above tasks will be on an as 
requested basis. 'lhe actual level. of effort that will be req'l·-ested by 
the EPA is unknown at this time. Bawever an allotment of tine has 
been budgeted for these task and will be drawn upon Wltil expended. 
If it appears that the budgeted aroomt will be insufficient and 
amendment will be requested. 

5. 7 TASK 7 - PRE-DES!~ REPCRl' 

5.7.1 Process Development 

Based on the results of the final Feasibility Study, a pre-design 
report will be prepared for the selected alternative. 'lhe predesign 
report will provide the information requested in the American Cherrdcal 
Service site \IIIOrk assignment dated 28 Decenber 19 85. Initially, the 
hazardous waste management scheme will be better defined. During this 
initial process development phase, the individual processes that 
collectively formulate the total waste handling strategy will be 
selected. 'lbis will be based on the contaminants that J'IUlSt be 
managed, the degree of renoval/destruction that nust be achieved, 
and/or the containment/stabilization alternative selected as a result 
of the Feasibility Study. 
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As a basis for preparation of oonstruction docmtents, a conceptual 
design II\E!l¥)rand\EI will be prepared. 'Ibis. meroorand\EI does not discuss 
"why", but is nuch nore specific about "how" engineering will be 
implemented. 'lhe table of contents for the conceptual design 
mem::>randLJn is presented in Table 5-2. 

'lhe major p.1rpose of oonoeptual design m=m::>rand\EI is to lay out the 
selected alternative fran the RI/FS into specific operations, 
equipnent (sized generally>, and facilities needed to neet the 
engineering requirements of the project. 

'lhe level of detail during oonoeptual design will be limited, but it 
oonsider the impact of the .size limitations on the implementation of 
remedial actions and construction of facilities. It also examines the 
adequacy of the data base for process develqrnent. 

'lhe conceptual design nem::>randlltl discussed in the preoeeding paragraph 
provides the basic definition of the proposed project and is used for 
review of oonoepts. It does not contain pertinent decisions which 
will be required before detailed plans and facility designs can be 
undertaken. 'lbe predesign report is prepared utilizing the Pqency 
approved oonceptual design rrercorand\.11\ decisions to develop engineering 
details required for developnent of the oonstruction doc:tments. 'lbe 
predesign report will address: 

o Specific methodology and protocols for novement, a 
staging, sarcpling, and disposal of waste material 

o Iogistics of material novement and waste processing 
capacities on and off-site 

o For each processing operation on site, the number and size 
of processing units, pm~ps, storage capacity, starrlby 
units, planned hours of operation, specific utility 
requirement, etc., 

o Cleanup analytical guidelines \\hich will determine 
progress and establish \\hen a particular remedial 
operation is to be terminated 

o Health and safety requirerrents (specific operations, 
clothing, and equipnent) for each on-site task 

o Required temporary facility on-site, such as a laboratory, 
deoontamination station for equipnent, and dlange stations 
for personnel 
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TABLE 5-2 

1. 0 INTRODUCTION 

2 • 0 SITE DESOUPI'ION 

2.1 Site Location 
2.2 Site Contamination Problem 

3. 0 SELECl'ED REMEDIAL ALTERNATIVE 

3.1 Remedial Alternative Objectives 
3. 2 Surrrrary of Screening and Alternative Evaluation 
3. 3 Remedial Alternative Technology and Processes 
3. 4 canpilation of Relevant Data 

4. 0 o::>NCEPI'UAL DES!~ OF OPERATIONS, PROCESSES AND FACILITIES 

4.1 Basic Site Preparation 

o Define the site-specific factors in terms of layout for 
operations and facilities, rights-of way, and easements 
required, access roads, site preparation, etc. 

0 Site requirement (analytical services, utilities, etc.> 

4.2 Removal of hazardous wastes and contaminated soils 

o Staging area for identification and oonsolidation of 
naterials 

o Bulking or encapsulatioo of hazardous wastes 

o Ultimate disposal of hazardous materials and contaminated 
9:>ils 

o Identify transportation route to off-site disposal area, if 
required 

4.3 Treatment of contaminated materials 

o Define the total facility in terms of the subsections and 
inter-relationships 

-Define the space ~ich system operation will require 
-Define the size and nunber of process cxxnponents 
-Define piping and pumping requirements 
-Define utility requirements 
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TABLE 5-2 
(CXNI'') 

o Groundwater remedial measures 

-Rem:>val of contaminants fran soil 
-Q:lntrol of contaminated groundwater mvement 
-Recovery of contaminated groundwater 
-Treat.Irent of contaminated groundwater 
-Discharge of treated groundwater 

4.4 Control of air anissions during hazardous waste rerooval 
transport 

4.5 Define health and safety procedures and equipnent for the 
specific operations 

o Health and safety protocol 

5 .1 Critically review the RI/FS to determine whether or not site 
characteristics are adequately defined for design purposes: 

o Location and quanti ties of contained hazardous waste 

o Topogra};tlic data 

o Soil characteristics and stratigraphy 

o Area and depth of contaminated soil 

o Air emissions (type and concentration) 

o Grounmeter contaminants (type, concentration, and plune 
definition) 

5.2 Review the pilot and bench scale process studies for 
definition of the selected remedial actions and the 
availability of fundarrental process data. 

o Is there an adequate estimate of quanti ties on whidt a 
design nay be based? 

o Are the site limitations suitably defined when 
considering construction of facilities? 

5. 3 Define missing informatioo and assist in the development of 
field investigation and sampling or process development 
studies whidt will obtain the necessary information. 

6. 0 mELIMINARY ())S'l' EST~TE 
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o M:>bile equipnent required on site (trucks, pay loaders, 
backhoes, b.t.lloozers, etc. , > 

o Estimated schedule for design, procurement, oonstruction, 
operation, and eventual closure of the site. 

o W::>rk outside the scope of design that nust be resolved 
prior to the preparation of construction documents 

0 Specify the procedures, extent and limits of the proposed 
remedial activities 

o Provide a forun \4)01'1 which to obtain agency input and 
direction. 

Also contained in the predesign report is a preliminary remediation 
schedule, preliminary specifications outline and oonceptual oost 
estimate. 'lhese three items are briefly described in the following 
section. 

'!he table of contents for the predesign- report is shown in Table 5-3. 

5. 7.3 Preliminary Remediation Schedule 

A preliminary remediation schedule will be prepared for final design, 
bidding, and impl€1'!Sltation, including post-closure needs • 

5.7.4 Preliminary Specifications Outline 

'!he predesign report will inclu.;e preliminary specifications which 
define the P'lysical and chemical characteristics of wastes and 
oontaminated soils to be used in specification of materials of 
oonstruction. Specifications will be site-specific for all equipnent 
or q>erations in the project. However, there rray be standard sections 
which apply to standard materials. and nethods.- 'lbe specifications 
will inchrle plans and protocols to rreet regulatory agency 
~ifications or regulations. 

For purposes of uniformity, ~ifications will follow the 
O:>nstruction Specifications Institute (CSI) format. 'Ibis fomat 
breaks the specifications into divisions: Division 0 and 1 include 
bidding, oontract requirements, and general requirements. Division 2 
through 16 are for technical specifications. 

5.7.5 COnceptual O:>st Estimate 

'lbe predesign report will contain preliminary cost estimates which are 
based on infonnation in the conceptual design rcem:::>rand\.11\. '1he ex>st 
estinate should reflect cx:mrents received during the review stage. 
'!he preliminary oost estirnate will have a precision of appraxirnately 
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TABLE 5-3 

PRIDFSI~ REPCRl' 
TABLE OF CXNI':fNl'S 

1. 0 INTROI:>t£1'100 

2.0 SITE DESCRIPTION 

3.0 

2.1 Site Location 
2. 2 Site Contamination Problem 

SELEri'ED REMIDIAL ALTERNATIVE 

3.1 Remedial Alternative Objectives 
3. 2 Smlnary of Screening and Alternative Evaluation 
3. 3 Remedial A1. ternati ve Technology and Processes 
3.4 Oompilation of Relevant Data 

4. 0 REMEDIAL ALTERNATIVE DES!~ 

4 .1 Operations Design 
4.2 Process Design 
4.3 Facilities Design 

5. 0 PRELIMINARY SPECIFICATIONS 

6. 0 PRELIMINARY CDST ESTIMATE 
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+/- 25 percent. Items such as site grading and the developtent of 
utili ties and access roads have not been developed. Vendors have not 
been solicited for qootation oo equipnent and services. 'Ihus, the 
estimates or order of magnitude for preliminary budgetary prrpose. 

5. 7.6 OOE CDordination 

OOE will be preparing the detailed engineering design and associated 
plans and specification based oo the Predesign Report. '!he oontractor 
will ooordinate with OOE to allCM an opportunity for OOE input. 

5. 8 FS TASK 8 - ~RK ASSI<Nmfl' a::MPLEI'IOO REroRT 

A work assignrre1t cx:mpletion report (WAffi) will be prepared by EPA 
with input fran the REM II team. 'Ibis docunent fomally closes out 
the activities undertaken as a result of the work assignment issued at 
the outset of the program. '!he RI/FS program will be considered 
o::mplete at this point. 

5. 9 FS TASK 9 - cx:JtMJNITY RELATIOOS SUPPORT 

During the feasibility stooy, REM II c::omnunity relations staff will 
assist with implementation of the approved ccmnuni ty relations plan 
for the Arrerican Cllemical Service site, as rquested by EPA. 'Ibis 
assistance will inlclrle the following subtasks: 

5. 9 .1 O:lmu.mi ty Relations Docunent 

U'lder this subtask, a fact sheet sum:narizing the canpleted feasibility 
study will be prepared. 

5.9.2 Public Meetings 

Support for the FS public rceeting will entail: 

o Publicizing the public meeting through newspaper ads and 
assisting with other m:rlia needs, such as subscribing to 
the local Griffith newspaper. 

o Attending the public rceeting during the comment period on 
the feasibility study. 

5.9.3 Responsiveness Summaries 

Support for this subtask will be provided by assisting EPA in the 
preparation of a responsiveness surma.ry. '!he study is prepared 
following the a::xnpletion of the three week p.lblic o::xtn'Slt period on 
the draft feasibility study. 'lbe responsiveness S\.U1'I'M.IY will record 
public cx::rments and chcurrents lXJW EPA responds. 
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Technical Staff suwort for cxmnunity relations will be provided as 
needed and is expected to inclooe attending plhlic neetings, providing 
input to fact sheets, reviewing fact sheets and providing input to the . 
respcnsi veness sunrnary. 

5.10 FS TASK 10 - QUAL!'IY ASSURANCE 

5.10.1 Sfstem Audits 

Per the REM II ()Jality Assurance Program Plan, all projects will 
receive a system audit. '!his audit will be conducted by the Regional 
Quality Assurance Cbordinator. 'lhe objective of the system audit is 
to ensure that all QC checks are being perfonned as the project 
progresses. 

5 .11 FS TASK 11 - TEXliNICAL AND FINANCIAL MANAGEMEN.l' 

Project Administration encanpasses the following subtasks: 

o Technical review and oversight. 
o Financial review and oversight. 
o Meet.ings. 
o Technical and financial reporting. 

Technical review and oversight includes the technical direction and 
nanagesrent provided by the Regional Managers and the Site Manager to 
the site team, fran project initiation to c:xxtpletion oo topics that 
are not task-specific. 

Financial review and oversight incl\Xies the IIDli toring of budget 
status 1 and internal team rebldgeting, as necessary 1 depending on the 
level of effort provided by the project team. It also includes 
nonitoring work efforts and forecasting of budget and manpower to 
schedule the personnel needed for the project. 

5.11.1 Technical Reports 

:Aeporting inclooes the efforts involved in preparing the required 
nonthly technical and financial progress reports and c:.'CI'Iplter input 
forms requested by U.S. EPA. 

'!\«> types of m:>nthly progress reports are required. 'lbese are: 

o Technical Progress Reports. 

o Financial Managenent Report. 
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Technical Progress Reports will inclooe the following: 

o Site identification and activity. 

o Status of work tasks and progress to date with percent 
of completion defined. 

0 Difficulties enoountered or anticipated during the 
reporting period. 

o Actions being taken to resolve problem situations. 

o Key activities to be performed in the next nonth. 

o Olanges in personnel. 

'!be nonthly progress rep:>rt will list target and actual cx:xnpletion 
dates for each activity, including project CXIllpletion. 'lbe report 
will also include an explanation of any deviation fran the milestones 
in the work plan schedule. 

5.11.2 Financial Reports 

Financial management rep:>rt will inclu:ie the following: 

0 Actual costs for direct labor, expenses and 
subcx:lntracts expended each nonth during the rep:>rting 
period, including base fee. 

o OJnulati ve costs and direct labor hours fran c:x>ntract 
inception to date through the reporting period, 
including fee. 

o Projection of costs for completing the project, 
including an explanation of any significant variations 
from the planned cost. 

o Projected versus actual expenditures (plus fee> and· a 
comparison of actual versus planned direct labor 
hours. 

o Projection of costs through completion for both. 

Four copies each of the Technical Progress and Financial Management 
reports will be distrib.lted nonthly as follows: 

Contract Officer/Project Officer 
(EPA Hea~ters) - 2 oopies 

Regional Project Officer - 2 copies 
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All cbcurents will be filed with proper document n\Jili)ers acoording to 
the guidelines issued by the u.s. EPA and the REM II doclm;mt ex>ntrol 
system. 

5.11.4 Meetings 

M::lnthly neetings, general and nanagement in nature, will be held 
regularly to provide progress updates on work being completed at the 
site. 

5 .11. 5 DELPHI Review 

'!he ACS site has not been selected for a DELPHI Review. 
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SECriON 6 

'!he schedule for coopletion of the work defined in this W:>rk Plan is 
presented in Figure 6-1 and 6-2. It identifies significant ndlestones 
as well as elapsed tine for each task. '!he estimated tine for 
oompletion of this project is ~~-roo~~s. ~~CJ!l the jake that 
authorization is given to proceed W1th the remed1al investigation. 
'Ibis incll.rles 14 roonths for remedial investigation and 12 nonths for 
the develOflllellt of the feasibility st\Xly and the oonceptual design. 

Figures 6-1 and 6-2 also identify and provide a schedule for the 
deliverables anticipated over the life of the project. 'lhese 
deliverables will be subject to internal (REM II Team) quality CXXltrol 
and quality assurance procedures prior to sul::xni.ttal to u.s. EPA. 

Deliverable schedules include a~ goverrunenta1 review of major 
docunents and me week review of mioor c:loclmmts subnitted by the REM 
II teart. In addition, a uaxinn.ml two-week turn-around by 
the REM II Team for response to a:mnents provided by U.S. EPA and ISBH 
oo draft material sul::xni.tted. 
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~ION 7 

srAFFING PLAN 

A project team has been assembled to meet the needs of the RI/FS at 
the ACS site. 'nle REM II Team Region V Manager is Mr. John Hawthorne, 
p. E. Mr. Hawthorne has the overall responsibility for canpleting the 
project to satisfaction of the u.s. EPA and the ISBH. Mr. Hawthorne 
provides upper level nanagement contact between the REM II Team, the 
REM National Program Management Office and EPA Region V managenent 
personnel. He will resolve any conflicts that arise and has ultin'ate 
responsibility for the successful completion of this project. 

Mr. James M. Burton, P. E. , has been selected as the Site Manager. Mr. 
Burtcn has 100re than seven years of experience in hazardous waste 

·management and wastewater treatment. Mr. Burtcn will be supported by 
a project team of personnel fran Roy. F. Weston 1 Inc. , and Clenent 
Associates. Westen will be responsible for conducting the bulk of the 
technical and managerrent work activities under this project while ICF 
and Clement will provide specialized services in the area of risk 
assessment, respectively. Mr. Edward A. Need, Senior Project 
Hydrogeologist with Weston, will serve as Site Team Leader and 
principal investigator for the rerredial investigation. Dr. P. 
Krishnan, P.E., will serve as lead project engineer and will be the 
principal investigator for the feasibility study p:>rtion of the 
project. 

Dr. Ian T. Nesbi t 1 Fh .D. 1 will act as Lead Investigator for the 
:&ldangennent Assessment and Risk Assessment tasks for this project. 
Other personnel will support these individuals on an as-needed basis 
during the various I,tlases of the project, with the largest need for 
support being during the field investigation and for technical 
oonsultation and QA/QC review of prepared docurents (merrnranda and 
reports). 

SJ.lxxxltractors (refer to Section 8.0 &lba::>ntracting Plan) will be 
required for the site investigation work. Subc:x1tractors will provide 
the required equipment and their efforts will be directed toward 
accomplishing the following tasks: 

o Well drilling: Indiana-licensed driller 
o Excavation 
o Surveying 
o COnstruction 

-
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SECTION 8 

SUBCDN'IRACI'ING PLAN 

A listing <by type) of the subcontractors that will be utilized during 
the remedial site investigation w:>rk and their respective 
responsibilities are presented in Table 8.1. Names of the individual 
contractors that will actually be used and their respective estimated 
costs are not currently available. Bids will be solicited fran firms 
pre-qualified on the REM II Basic Ordering Agreement (BOA) list. When 
p:>ssible, MBE and WBE firms will be utilized as project 
subcontractors. 

The site manager will be responsible for coordinating the scheduling 
and on-site efforts of all subcontractors. The field investigation 
coordinator will be responsible for coordinating and monitoring daily 
remedial investigation activities at the site. This responsibility 
will incl\rle supervising the efforts of_ all subcontractors to ensure 
project schedules are adherred to. The field investigation 
coordinator will maintain open lines of oommunication between the 
subcontractors, their on-site representatives, the site manager and 
ACS plant personnel as required to insure the an-site remedial 
investigation is a coordinated effort b¥ all parties involved and the 
RI field objectives are accamplished. 
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TABLE 8-1 

REQUIRED SO~TRACRlRS 

Well Drilling SUbcontractor 

Excavation SUboontractor 

Slrveying SubaJntractor 

General Construction Contractor 

RESPCtiiSIBILITY 

1. Installation of :rooni toring 
wells 

2. Conduct soil borings 

1. Excavation of waste pits 

1. Ccrlduct property boundary 
survey 

2. Conduct sampling grid and 
elevation survey 

1. Pre}:)al'e project office site 

2. Ccrlstruct storage sheds and 
fenced secure storage area. 
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SPEOAL EJ{JIPMENT NEEDS 

No special equipnent needs are anticipated at this time for this 
project. 
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